TRANG ynH CNONGLAM THANHPH =~ H CHI MINH
KHOA CONG NGH™ HOAH CVATH- CPHf M

ThS. Nguyn Th Ng ¢ Lan

CCC PHhuyNG P HERN TROH
Cr U TRUC PHAN T,




M CL C

CHhuNG 1, LYOHMUYSTC A CCC PHhuNG .RPHCP..RPH...1
1.1 B O XYL TN T ettt eee e ettt e 1
1.2.St €hng abh 8xIL M VAPNANT . .coiiiiieeieece e e 2
1.21.St haitrthlg t h §ingaaphantKkhi@pthubcxU......ccoooeveveereenne 2
1. 2 NP U LAMDEMBEEN.......cui it eee ettt emn et emees 3
1.23.BMIAi NP hED th PhEANT c.oeeeeeeceece e 4
CHhUNG 2T NBEJI-KHU KIEN ..ot s 7
P20 Y R A {10 o oo [P 7
22.Cacmc  n L mgg alel€tronvaschuimc n et mg...L.€..ccoevirieeee.. 8
23.Cacyutf lnh mhtc UbEth I maxv ™ ° £ hEd th Chaxeeovverevreeneee. 11
2.4. Ngd NG P £ NGOH-KNTKIJ coeeiiiecee e 11
CHhu NG 3H NBNGOJjI (INFRARED SPECTROSCOPY)......covooviiieeeerenen 13
3.1. Gjithi UVQPHE R NG NG ..o, 13
3.2. Thit b nghién cu pA B NG NGB ..ocvieieecceeeeee e, 13
B N £ o I - 3K )Y o] o T 1IN PSSP 14
3.4. Phehng uphBmngBy.hi. 2.0 . Coeieeieeeeeeeeeeee, 19
CHhuUNG 4C NRBH HNGT HYTNHAN. ...t 30
40 TQUIKIME N G Ottt ettt eeee st ees s enaeas 30
4.2.0, dCh ChUWM NOB N C ..ot 31
4. 3".ngCHhphanca minig “amg@ong ph tH-NMR ....ccooviiiioiiiiieeieeenn 32
4 . 4 dchrchuyd hdahcgaprotonmts h pchtih U .C.hueicceeeee, 32
4. 5. T Smpintran@Pi TH-NMR c..ooooeoeeeeeeeeeeeoeee e 34
T o £ To TR o[ 1=Y o YT 37
A47.PRCN G MG BCNMR ..oooieieeeeeeeeeeeeeeeeee oo veees e 39
4.8. Ph NMR hai ChQ (2D-NMR) ..o eeeee et eesee e eeee s er e 42
48.1.Pht €hng g u@aon I @OSY)M......cccccveiieireeieieeece e 42
£.8.2. Ph HSQC VA HMQC ... oeeoeeoeeeeeeeeeee e eoeeeee e e eeseee e veaeeseee e seeeeeeeeeeseeeeen 44

4.8.3. PNUHMBC .....coviiiitieiieie sttt eeee sttt emnsa et stesbe s et e st smnas s sreanaeneens 44



CHhuNG BKH PHLMG (MASS SPECTROSCOPY)......ccceevevereerererreesrennns 53

5.1. Nguyéndb chung Va Khi pR L ...ooooiiie e 53
5.2. C8c ph<e€ehng..ph8p..d.on. . h . a . 54
521. Ph€hng Rig§apckhn olmi (Blecteon iIMpacEl)........c.cccccvvevevrenee 54
5.2.2. Ph<€ehng  p(h®micaionizationCh.a....h...a..h. . 54
5. 2. 3. P hdepha nguypnhitrihanh (fast atom bombardmemB)..................... 55
5.2. 4. P h €h n ®g gadh phon ion ¢electrbspray iobizatiésl).................... 55
5.3, PNAN IBl CAC I0MN.....uiiiiiiiiecie et ceee ettt emns ettt mamteene s e 56
ST I0 I o] o W o] o F= Ty R SRRSO OO 56
ST 0 o To RV o T WO GO TR T TR TR 56
5.3.3. 10N NMINNL...co e e e e e aa e e e e e aaaaaeaaes 58
5.4. Nguyéndb phan niNN.........ooo e e 59
5.4.1. S phan nfjnh do phand@m thHén KF  L.Bn.eeeeee e 59
5.4.2. S phan nfjnh do phandhai lién K} L. 60
55.KhHiph mts IoUh pchElh UGB 61
ST T N - | IR P PP PPPPPPPPUPPPPPPP 61
5.5, 2. ALKEIN. ..o ettt ettt e e e e e e e e aar e et e e e e e e e e e e e e e e e a s 62
ST TR TN 2 14 o TSRS 63
D014 AT ..o a e 63
TSI B (0 = 1 g F=1 oo =Y o T 65
5.5.6. AICOI, PRENOL... .o e e e e e e e e e e anenr e e aaaaa) 65
TSI AN [0 1= Yo I (=] (o] I UPPURPPRRN 67
5.5.8. ACIA CarDOXYIIC.....ueei e eee e ere e e e e 69
SRS TR = [ PP 70

5.5, L0, AN .ttt e e e e e 71



L

CHhuNGCd4 , SYTHUYeTC. A CCC PHhuNG "PHCP F

1.1.B c¢x4lint
S-ngntlliesinhratmtt t rn@vamt nitng®h "ilcé cung fn s
n h<€n g, ngvudng gc vinhauvavubnggocy p he€eHnhgpngt r uy
Ttrneg vid ‘thrg@QL | © ¢ § ¢ nehinhgindd abhd&o pisehgng tr

Huéng lan truy‘én

Dién treeong (E)

B
Hinh 1.1 S lantruy@ s - mg hidhisin
B cxdL’int bao gm: &nh sang #y °lc:@4c tia't ngdd, tia i ng ngdd, tia X, séng
radio,... Cac 18 b c¢xdLl’int ch khdcnhau@L, d " i s -crs@ng).(Vbgéd cxdc - L
dai séng ¢ 10271 10*c m "Egilab cxdh ngngdl, b cxlc -, dRic kmicmgila
séng radio, con anh sangsh °lc@nh sang Khki/h) chinh la be xUc -, dai séng 396
760 nm.

Tén s6 (V)
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--- Phé nhin thay i .
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Hinh 1.2 Ph b ¢xdLl’int



Thuy/T song va thuf h% cho tisf b ¢ x4l 'int c6 dn chdl hai mHv. a c6 tinh chil ht
V. a c0 tinh chilsong.

B[n chdl song tWhin® hin “hgénhiu xd va giao thoa. Cac séng nay lan
truyQ trong khdng gianM  cHct £ €ng s au:
-B€csong( &) : [rg cachkghao hfa mat £amtsong. BexUl'int khac nhawsE
c-.dli,cb€® - ng kh8c tmrhenusomglLlc mllhe dV i s*-ngg t h-
dung: m, cm, nm, A,..(1 nm = £an; 1 A = 10'°m).
-Vdh ¢ truyQr song hay & f ¢ anh sang (c = 3.0 x @/s).
-Tfns ( 39 daongmabcexdl’int th ¢ hintrongmtLl h nth vgian (gidy).n h n
v L ofn € laHertz(Hz) vacacbs la KHz (1 KHz = 16 Hz), MHz (1 MHz = 16 Hz).

-S s6ng ¥):S d aonglongmt L'Hnd vi (¢ M3 as s1.hmg ngtldhcé

T

Saumt L'HMmigimncosd a onglmi dagtruyh ‘L@t g u «mydas; doe
L. qu«nngg nm™€ s crrgng mt I MENi gian (vh t ¢ truyQh song) c o1 3 .

Blnhchihtthwhi nvich exdl’int ¢ T ng ma n gg. @ac ¢hgb d x¥&hac nhau
s€c - ¢ §c’ ngkhacghalcéxéngthc t 2 nh nh€ sau:

Trong [Rgs Rlank, h =63 x 18 Js
Nt ngnd €Ec L@ g bl B\ kcal/mol, cal/mol
1.2.S t €hn g _ a@bSocxtlgimt vaphant
1.21.S t ha'yrg t h§i nggtampldginil k& hbp thub ¢ x4
trthg t h§i ngbtthngh tthh§&@ ngpaphantlangcacdhg nimg | €

ntngng @ i(chuM ngca c 8id qliahhBt nhon)ngndmg €rELng
| “@gdonhn g d aggaylbi t ©€hn g cat rigeyéngtiong phan't), ntEmg | €
quay (do s quay ¢ a cac phan tchung quanhtc n " panfl). ¢

KhicacbcxUl'int t ©h n g i chcSpban wvd chil, c6 thAk[y ra thechai kin £ n g :
trthg t h8ingodphamttl hed yholi k h! n'g.Khitday hldy niigt ng€
thi phan't c6 thwhd th horob ¢ xtn £ ngng.NARgitrth g t h §1n gn LbAagnal 1€
phant laE, sau khiBEthiehhvg]} t §eeEE:= E
aE = 0: ngpbhangk h %en g "it hlalyi Lt #haxgl’int§c v
akE > 0:phant hgdth n £ ngngl €
&k <0:phantb ¢xdn £ ngng.l €



Theo thuy} ~ hg® thi cac phantvabcxdl’int t r aio Mt ngy i hh&khond & o
phli bHIk8va liéntcmacdtinhchl g i Y8 RPhamtah hgpth hotbb cxl40,1, 2, 3én
Ifn " Ihg@ h.n. Khiphant hipth hotbb cxlds€l " m fih ag € lklab c Xyl int
nh€eng khtng IntEmggabadrint,bi Vv h gcbhiexil'int xac
'nhbagmd | ¢a&cBt photon c¢- tronaggcabh®dElink &plg, n nt
thu cvaofns ng ab ¢ x4 Vivdy, khichipm tchombexdLl’int v im ttfn S duy
nhtl Li qurgvdechkd th3 sau k'imggab icxUghong IOn h a ignal €
chc-"rcgecglabexdt hay L

Khi cac phanthbbth, n £ n ‘gngt 8n ngoai c6 Mt JHcac qua trinh thay i trong
phant ( q u a y ,ng, #iehohict electron phanéd ) Hotoong nguyént(c n g * mg€pin
electron, cn g * g€ ht nhan).

Mimt qu§ td/*Qihl pnihteh mtng 38 nlhktlr €ng cho
nghoa ,Ibcxlil’int ddmttFns riéng. Vi th]khi chium t cham bc xAL ‘in t
v, i cac fn s khac nhau vao thi cac phandh hip th L ‘& cacbexUl’int cofns L Yn g
bag cacfns t r W[y rB c& qua trintbi/h " iltrong phantn h € t r °hghth dda s
[ ¢ nay ma khichip chumbexUl’int vimtdiiths kh&c¢ nhau Trgwgqua m
chdi t h3 gqua,chuk bcixindlyi€b midi  Lis bnexUcofns x §ecnhl nghoa |
cactian ~ y  fihant i th .
1.2.2.n"nh lud Lambert-Beer
Khib ¢ xQtruyrquamt m? hgwitchBnobhipth m tphfn, b isénaginl L i
c @ g, clandb a fu lds€b gifm L i condahl.

[(} I
™y
e

Ceng blexilkhtng | i 9m mud@gragh - L ° dygaly c xHcd ph
thucvaofns (E = hl &) xein b6y gatcacdt photen riéng bit h p
thanhbc x4l - . T h/phét |t mapgblc x4l ‘& xacl nh b is ht photon. Chum tia
becxdmth h “ g €@ln)thi ngyvidongp h ot o rb. Khibyc xdl i qHl kg the h
thimts n” o L - _mgribphaon bdi 14, md | dong photon&gifm Li , tia L

s€c-"rgenh LiTrong c§c p'hngthmgWliph §p2 hiphh, ‘nitge
t higsosah me glatiabexdt re€@ v° s au Bihyith (eival)g.uMaikMc h
din "@ hipth nge ta dindggasc L
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n“ivimth cxdnhdl nh, chdl “Egilahgth mth h ° f g €gpth | n)khi %
higbth cégiatrl. n, ¢ trugQ duathicé gié nh. T h e ahlud hgvth b ¢ x4( mh
lud Lamberti Beer), khi igd th tiall h mb ,Sivlim tdungdc h L « dc hfou,a nny
hbb th ) ph thu cvaon' n g, chdihipth .nWH  t r €n’ g g hitibth o € |a hay
dungld ° hg@y(l/l) g i la md | duang (optical density, ky hi 1a D) hdb | hip th
(absorbance, ky'hiill ©  A) .nhiidhhepoth B cxdt h 2 n g, @ th L ‘& tinh theo
biW th c:

A=1 Qj) d #

Trong L-:
l: chiQu day ¢ca | p chHihbb th (cm)
C:nn g, chHhgyth (moll/l)
Gh s higpth mol (h s tdbmol)
1.2.3.BiW di n ph" hbb th, phan t
Khi t ©hibg x4l 8nd , céc phan tco dal tric khac nhaughbh th, va phat ¥im ¢
n £ n gng kh& nhau. Ship th va phat ¥in £ n gng hag ‘& ghi nkth bag thif b may
ph v~ “dtdhin ddsh g" th giph.

Cs§ cU I’ hg®A), T,% i th LQnfRm s o Siq elab Ut 1 c@a sau khi
b higp th, , vith]jc h “%1IQQHL t r ©n @ gc hidioth .Bi@&4 di n ph hb th 12 biwi dj n
s phthucga "®@ hipth v~ o, cboédy fns hotbs song) cab cxtb hip th .
neng congctghu |l Ingedosd B th hotb ph hbp th.  C &b MEi

ph cc Ugiladi ( b a n'oh) th apeak).chiu caoca ‘nhipeakgi |' h g.c €

hig th, .
PhA'ng ng'ong  ¢tey@iidth g €mgeongsph thu c¢a%l, truyQr quang
(tr, c tung) vao 'ssong (héb k& €ng) ca b ¢ xU(tr, ¢ hoanh)

(L
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vungt ngod tr[idait 10-400 nm bao gm vingt ngod xa hay chan khéng (3200 nm),

CHhu NGPH .T. NGOYI-KHi KIgN

(ULTRAVIOLET -VISIBLE SPECTROSCOPY)

t ngadd gfn (206400 nm). Ving kiki/nm r ngt 400-800 nm.
Ph t ngod va kh ki/h ¢ a cac hp criih u

cacmc

n £ mg electrén trong phan k h i

gch liQ v i

hoHb khong lién K} 18n (n) cac obitan pfnlién K} (G *p*) c6mc n Lt mg

hiphfihgbth n £ ngngt E8n ngoaiDo vdy, ph t ngod va kil ki/h lién quan chuche

Jh cal ttb, N i

L't {pvav °mg ht h hm.

2.1.M ts thud ng
Mau sb gca hp chiih u
(chromophore) gay nén."M. n g

c h nhts mh@dm nguyéntgila nhdm mang mau
ra, nh- mcmad @¥ggnhdhrunguyéétch a
electron i th b ¢ x4 vingkHosatn h€ C=C,

CENOGLC N& N,

. b €@uy electron gia
‘8§ cchuyW t céac obitan lién K ()

lc@ o

C

Blng2t C8c nh- m magpyasnchugd rh 6nE n g ng ¢@ ching
Nhoém mang mau | | max (nm) Emax ChuyWw m c Dung moi
>C=C< 171 15530 - o Hhi

150 ~10000 - Hexan

-CLC- -

173 6000 - ok Hhi

160 20000 n- 0 * Hhi
-CH=0 180 10000 - ok Hhi

290 17 n- "~ * Hexan

166 16000 n- 0* Hhi
>C=0 188 900 - % Hexan

279 15 n- "~ * Hexan
-COOH 204 60 n- = * N €c

178 9500 - % Hexan
-CONH

220 63 n- = * N €c
-COOR 211 57 n- "~ * Etanol

201 5000 - Tk Metanol
-NO2

274 17 n- "~ * Metanol

Céac phantch acung mt

nh-
t ¢6 ch a nh ng nhém mang mau il (khdng lién hp) thi ph electron ca h p chiis€la

m ma mgchaph electroh ¢ging nhau. M phan

hhn,



fnghpnhng M®tt w®€ng8&c nh- m man g/aaé nhommangalnen g
lién h p v i nhau thi £t thanh mt nhém mang maunv. inh n gkl t rBth gn ih
Khi fihadung m!i h afkhdt @a phangabtimih - aris , £l b th
cé thAb d ch chuyd vQphia song dai Hd séng ngh. S d ch chuyd ¢ ¢ Y bbb th vQphia
be& s-ng d”i |hodhaila(chuivindc tht (ed shift) hay hiu_ ng thén mau
(bathochromic effect). Nmg nhom t#jkhi gda v i nhém mang mau lamch chuyd ¢ ¢ YL
hgpth vQp h 2 ac bs€ n g ~ dld nhémhirhnmau(@uxochrome). Nguyén nhan gay ra s
chuy dch nay la ddn h “ fg@a hiu_ng lién hp gi a nhém fr mau ti nhém mang
mau. S dchchuyic ¢ Ubhbbth vQp h 2 acsdingngn h h n [Mfllma) oi lchuy
d ch xanh (blue shift) hay 'hi_ ng nfi t mau (hypsochromic effect).
Khi filctstb cl concotidtis t hay "B € hipth.dn h * ig@m
t tngngcEpth (t tenggilahiu ngdnl m"u (hyperchrnghhi c ef
kéo dai ntth lien hp, €v. agayrahiu ngtmmauvahiu ngdnl m" u. Tngong t
hp t highh £ r ¥g hipéh gilm (gime) , ° itagg@hi n " hgday 1a hin_ ng
nht mau (hypochromic effect), S'dn mau hay nE mau cothlg ©y r a “dobittb hay |
chti, songWayradpstch aignhnlg, dingdchm@ . Trongt k&y L -,
nng, khdonglamim h "Ml kenghpth cc YL, c- nghoa lu” kht?
_ ng tFm mau hay nht mau.
22.Cacmc ntnngg de@ctronvaschuydmc ntnng | €
Tr onQ@kifibinht h g, cacphanttntd® trth g t h § i ng tp nhiil g 1 122
trth g t h@iKhiphHantimhdh n £’ mg  Iné 8 bhe xUL'int thi phan't co thw
chui sangmc n t'mg Ic@ oilatr¥hg thagkichthich. Hin " ngetp th b ¢ xU
L'int ¢ aphantg ©y n° ncclwgic k&g nii ntng H&®o ¥ nitn
| “@g quay caphantlangling cc acéclél pi hbpth phant.
TrongglipgpUV-VI S, _«B8haywib @ L mggay r&&do phan higpth b ¢
xULl'int trong vang UVVIS (190800 nm)tbras t h a ycacin ¢ n £'mg ~ nli€
trong phan't. “irv. i hfu W} cac phan't, n £ mogthitl nBic a " n3mn trong cac
orbitan_ ngliéefkr€Hng C§(ct @nienkian W mc ntemg |
cao HphAL |t i nd§ dokhdnglién i} (n). Nh ngorbitanpfnliénk ( ~ * v~
lanhng or bi tla@gcaonkint ng

o



* Antibonding T
o orbital

P ] Antibonding 7 orbital

E
n Non-bonding n orbital
n—o* n—n*
e Bonding & orbital
Tt
o Bonding o orbital

T — o*
Hinh2.1 Cacmc n £ mgva m€chuy khi hgp th b ¢ xdLin t
Th t ntngng&ndhifchos chuydmc n t'mgt hirgla:
a- G>n a*>'- " >n °~ *

U Chuy@noc -0a0 *
no©ys khupyimc n L' mggal ‘@t t orbital lién K & L/h orbital pin lién K} O*.
B €c chuyM nayll . ji hn £ mgl nha&ho Bp th * vingt ngdd xat 120200 nm.
Nhng hydrocarbon no nh+€ nedchalth pdrclg@nmyva cy c |
khong cho Bp thu trong cung tngod gfn hab vang ki ki/ph . D @b th - ,ving nay
t hegkh Lo v~ ' fohg viccphamticti ttac.

U Chuy@nocn 0~
n©y  khuywisn ¢ n L' mgcal ‘@t t orbital khéng lién K M orbital pin lién
K/} &* . . dBckuyM nay €xubihi n® h p chico cha cac nguyéntco dp "Hi c h €a
lieknkf nh<€ N, O, S hay hal ogen.

i Chuy@nmc - " *
n©y . khuywsn ¢ n L' mgcal @i t orbital lién K}~ LU orbital ptn lién ki " *.
S chumecnayyravinhnghpchiichaliénkf L!'i/f ba°nckmg th
chdl carbonyl,nhém azo.

i Chuy@nmcn ° *
n©y  khuywisn ¢ n L' mgcal ‘@t t orbital khéng lién K M orbital pin lién
k/1 " *. Cac electron khong liék ¢ - ‘mdding idrb@alpHnliénkt hhn c8c el
Gnéntpth x[yra" b& s - ng dchuiywm bmiy d¢bS cac hp ctHich alién K}
Lti k mngayénécdddp Hiche€a i {€=0, C=S , ¢aNcAadD, €é) .
aldehydketon nocé 2d[i, dlic - * rcge hBpthu@ mth h - h 18®190 nm ng v i chuyw
mc'- ~ wadlic - " rcge higpth nh h h'n270300 nm ngv im c chupd n- = *
Ngoaira, trongcaclpcii car b o ny |cclun gn tcrhgo lin@ kholng 160

nm.



Trongph L'int ¢ - c &oHyb @it qu (Ybcomc n L mgthe séng qu™ e~
ldbbecoémentngn g & ao triglan .c BNt hiE thuamaxv ~ ° rt g hij th
Ghaxt €hmayvi ¢ §cnipngy co mts tinhctlilke t r €©ng r i Ptaphando L
chiing thanh ting lo4 g i la cacd[i hip th .
- D[R (Radical):€hnmgvib&enHy "dfin Y ~ * HhiN" cachyp cril
cobchacacdt v icHelectrontdo nh€ O, NJI t®ngdhant. Hhi ° n
t r €mdii R | hipth phant thip, Ghaxt h g nh h h100.
- DI K (Conjugated): l1a nhngdli séng ng v i cAc chuyd m ¢ - ~ “*trong phan't
chah electron’ lienhp nh€ but adi en,c |mmegdhixtiagohgcédo x i d
phant ¢ ahpcll v, ng t hpwicanhormtichmliehkl nh€ styr e
benzédehyd hay aetophenonD[is - ng Ha "y r €mg higth | n Ghax>
10000).
- DIi B (Benzenoid): lal[i séng ngv icacchuydm ¢’ - ~ *rong phantch avong
t hhrmbdwo, ng t hhm,
- D[E (Et hyl ennhudfiBl toelhtnrg®dily tcr Yuc v, nrgg ct h hm.
ca n- | cchugtbelettrén h benzend ¢ a ba lién K ethylen trong h th' ng
lien h p vong kinD[ E xudlhi n® b & séngngn v~ " rcg, higp® cao hhn
giladliE;, TncgdadiEoxudlhin® b& s ng d'nig, Mpth che c €
hhn.
Trong ph UV-VIS ¢ amth p chilcé thakuli hi n nhiQu dli s6ng khac nhau do trong
phant cochamt nh- m mang mQ@m cohoydn g £ angkhdchehau Hd

c6 ch a nhiu nhdm mang mau.

10,000 L E;-band
(7T — ¥ transition)
86001 — £,
B000 -

: 6000 - Aniline (in water)

2

=

=
4000 -

B-band
(m— m*

20001 transition)
1430 Emax —4—T-—- LT

Amax 285} nm
200 250 300

Wavelength, o m ——»

Hinh 2.2 Ph UV ¢ a anilin




23.Cacyut Tnh “n@/nk c Ulhbpth Imaxv ™~ © € HEbth, Chax
Trongph UV ,4 Chebl t r EBmgaehxl @ xem x ®nsdé@hpca
phant.
0 HiMiong nhom tiA
Khi thay thjnguyént Hg ah pcti  an k e n  h a Sag cAqhdm thjkhadnau, ty
theonhémtAl - ¢ - phay Rhang én’tp “il. ih n'i L &phand mafn h * g€
nhi. hafhpl t ngdd ¢ aphan't. “irv i cdc nhom tikhong lienhp  ( n € CH
CH,OH, CHCOOH) thi[n h * tg@ con cac nhénth/]lien h p  ( 63CR, COOH, OH,
NO ) [nch- * tg®thh lam chuyd dchcc Ybbyth vQphias - ng d " i ng~ tt
L, hip th .
0 HiMiong lbp th®
Khi “trypfngdaphantb mii L i liéhfigc aphantb phav, laml maxgilm
L i titn h ©enggilm nhiQ, vi vdy c6 thikememax! ~ ¢ EW0 sénh tinfl” ng pting
¢camtdhg phantc ho ct r €
U Dung moi
Thy theo n chdll phéan cc ¢ a dung moi va diitan ma pht ngoddgachdl tanit hay
theo c8c c8ch k hpanc mchaadung mathiif K chiuyiigd chivQphia
song dai con@ R (n- p*) 14 chuywi d ch vQphia song nen.
2.4. ngd ngph t ngoY-kh[ ki/h
Ph€ehng "gmgpvaghikin c¢- T n'gnhgo a roounaghan tipt rh tinh,
phan tich Blitrdc phantv ©  p h ©m h trig. ®duyéidbca phE€hmphp Omhdp ch L
| “@gladavaomiquanh gi amd | duangvann g, diing dch theol’ nh lud Lambert
iBeer .Wiga phehng pht§mdyaukdkigtrgngp h ©n ‘nhiemyp L
| ©  onht ddo, co tphathin “lc®t * hg@h chilh u bokbi on v ch tro
dch,saist €h nigh (h 1 JJ3%)
U X 8§ dmh &utruc
D a vaol max cO thAbis  ° E & lién k]
- I'max< 150nm: chco Iod lien kip G h p chdino.
- Imax>150 nm: co lién K b i.
- Imax>280 nm: hliénh p
- I maxquanh ving 22@50 nm €= 1000): chc6 2lién} Lt i " liemrhopong h
- | maxquanh vung @0-300 nm(e = 106200)c6 th\t6 benzen vaenzen th
- I maxquanh viing 20-300 nm(e < 1000): h p chH carbonyl.



U Ph_ _ng pih&gpssdhgp m —
nWphan tich mt mu cotitmh chin  t he o c[® ¢ h ™ It i chdfi vam t mXu
phan tich°ti tinh toan theo cong tk d€ L ©yn'ngG da chll chugq 1a G,
camdphantichlagda t hnblod Lemberti Beer cé thwi/}:

Di = Ak = el.Cx (1)
Dx = Ax=el.Cy )
Tr ongAgRAclal hgvth ¢ adung dch mX chi va mdu phan tich.
Dk, Dx: lamd | duangg a dung dch mXu chuiy va md phan tich.
l: la chiQu day dung ‘ch mXu chu va md phan tich.
e lah s hgpth mol.
Ck, G lan' n g, ¢la dung dch mxu chid va mdi phan tich.

T (1), (2): 0 —

Cklann g, nduchog ‘lcgha chinh xaddk vaAxlagiatrl o * ¢tnmaydd - t 2 nh
I ‘& n'n g nd phan tich.
0 Ph_ _ ngopp hWiggrhth
- Ch nl max
- Phaday ctiichwhconn g, tLt n gm) Fry i
- no dm duang htb , bHedth ¢ acac i’ b & soéng trén.
- VEL th ph thucmd | duangD hbb | BHbth Avaonn g, @, ° ng€e
bwdinga“thn" y cie | hgcho@.
- Pha md phan tich sao cho n g, diing dch m@4  L'3m tramg gi i hth tuyh
tinhga “lhgechdfi . Sau X phan tichoh giatr Ax (D) ri “il
chip  tr th il c L’ Lc €4 tr C.



CHh 4 NGPH .H NG NGOY | INFRARED SPECTROSCOPY)

3.1.Gi, ithi" u vQph" h"ng ngd-

B ¢ xUh ng ngdd 1a ving b ¢ xin3n gi a ving anh sanglf ‘L@ visong. B ¢ x4
h ng ngdd c6 fn s trong khdng 430 THZ-Z3 00 GHmzg tdhdth b i phant cac
hpciihu c¢ch W tchh'unyhn g Ldvappha@. S hipth n =y cl’@ge

hoa £b thanh mt day ph d a ongphart . Trong nghién cu chil trac cachp clih u ¢ h

t higchs dungving phcos séngt 4 0 0 400 cmt. TFn'S h a y, ¢ boay Iy th
ph thu c vao khi | “@g ¢ a cac nguyén t cac lién K} va dal tric ¢ a phéan € .

Vtrz2 c §pah mohgiph Rngngd! “tnhg€ ¢bBMdin .ddshg$ séng V)
V.i  L'H.n& s d ng hinnaylacrt.

C¥eng, cla c § chbtipicd thAb ‘& biwi di n bRag h s truyQr quang (trasmittance,
T) hotb hip th (absorbance, A). Sliénh giia h a i’ nady tishi nvqua biM th c: A =
logio( 1/ THn.g, €8c Blth t fhreg ° ¢ n@8u {1a mthh (m), trung binh (1),
(y). Dovdy, ph A'ngngdlcahpcthu ¢ h ctungthhhin "m@, hipth ¢ a
c § ¢ mjtichedhhlavtricacmi ibpth L ‘&b din _ddshgs song (cn).

% Transmittance

6ZEE
£T0l—

T T T T T T T T T T T T—T

T T T T T T T T T T T T T T T T
4000 3000 2000 1000

Wavenumbers (Icm'l)
Hinh 3.1 PA R’ ng ngdd ¢, a benzyl ancol

3.2.Thi/} b nghién ¢ uph K ng ngd

Thitb L o " p hg ngdd (ph k/Jh ng ngdd) g’ m céac Iét: ph k/Jh’ ngngod m t chum tia

dung kinh'lc, ph k/Jh" ng ngdd hai chum tia tang va ph k/Jh" ng ngdd bi/h  ilFourier

(FTil R) . T r oki]§ nglngdd givh ~ilFourierlalod phi kjjhin 4L v~ Tcang

dung ph bi.

L



detecto

Hinh 3.2 M6 hinh hét  nj ¢ a ph k/Jh° ng ngdd bi/h * ilFourier

Ngin s&8ng Li dMiehelspn gno gtehd®ag kg MIlmt g€hng ¢
I" nh M2 va mt tbh kinh phan tach &nh sang S. Anh sanggdti n chi/u vao tih kinh S tach
lam hai pfn bag nhau, mt phffn chily v " o g @& hmtphfnMhacchipy v " o g €hn
M2, salnxdtr-19guakinhS, mn atr vQngl n, con mtn achii qua L i
Uh detecth. Daglan€hoyL'thécad it ila /B §g€h B pqual
tr 14 c¢dailln hithéh ‘@ ti & JE S@hrlgquave 1G4 v'cglLide
str.Dostrn"y L« | " m 8nh s 8§nJpisalu tfrkshcao xang gn gi a o
sthp. Sau L - SnbhhbgpshSm gohFigrui a Om  dle t ‘e k: thibd bi/m HL
Fourier nlcth  “Llc!@® t ph h ng ngdi.
3.3.Da o ngg aphant

KhicacbcxUl'int t ©€hn g ichcbanwd chili nucéost hdy B E nghil €
phant cé thahbgp th hoto b ¢ xUn £ i g®g. Khi cac phan thibth n £ n gngt ##n
ngoai co thw Jjicac quarin h  t "hiteogyg plidn't ( q u a y , ng, kiehahicli electron
phanté ) Hotoong nguyén't(c n g ' my€pinelectron, cn g * g® h& nhan). Khi
t €hng il &€L'int, cac phan tco dil tric khac nhaugshi th va phat ¥im ¢
nt ngngkhénhau.niv.i ¢ §cchuyw® n t'meg Id@gotrong phan tt h kg
khanh, t €©hngi L €©hb mgb clx¥® ng ngdl trong thang cac kx x4L’int . Do
L. ," Amdngdd ¢ ogilaeh d a onglTuy nhién, khéng fihbEi k8 phant nao
cl ng ot nighthhb c xidh’ ng ngd! Wtho hiu ng ph d a 9ng.Ch c6 cac phan
t khi _ dqgdyslt hdy tho magccim®cokhi nt nkgthhb cxUh ng ngdl
'Weho hiu_ ng ph d a ong.lDo vy , Qkiin dn Wghan't c6 tiwhip th b ¢ x4h ng
ngod chuywithanhtth g t h 81 k 2 mgha pifitds ¢ th ad/a dholmegc cl @ |
khi ,d@ao L



n"iv. iphant hai nguyén't (A-B) thichupd  ntg d agaduylhfidilachuyM | dg e

gidnd ctheotrclién kT A-B.Lod  d agn "Ly chie | ", nglheéair( I a oglain
t h a ichiQ dailién K} ¢ acac nguyén ttrongphantn h€ng kh?! n'ggétliem t ha
KID).
n"iv icac phantnhiQ nguyént, ngo " i, ng®afr amcéo milod dagp L
| * m f{ilgécyién K} gi acacnguyéntl ‘&gi | " nghifodhy. L c dn Wam

t haigocllienkp ‘“tngpB hhn sl v " mit WaElignk , do L[ng nkng
ca dangbifidhg<€nh hhn n’tngga |déang hddfr. T L - §n S tg a dao
L ngbihdhg cl mdinnlsfms ¢a daghoédfrl’ iv icungmtlién k.
Céac nguyén ttrongphantd aond t heaggh a | H engcawn ¢l phant .
niv iphant c6dittb mn t r °ngthRtig d a ong Ehu ¢ a phan't cé Nnguyén
t i 1R 3NG 5va3Ni 6 il i phant khong ting.
Thi d\:
Xétphantn @ HO. n©y |3 ngupéhtkhongtiin g h " ng§cé Ik =13- s
kiwi  dang. L

\/‘ A he

D a g nglhda trl” i x ng D a g nglhoa frbHl " ik ng D a g nglbih dthg
(3652 cmt) (3756 cmt) (1596 cmt)
V. iphant 3 nguyén'tthnghang C@ s d a ongk do <£la3x35=4

.1_
D a g nglhda trbHl ik ng D a g nglhda trl” i x ng
- + - O T
4
O—@—FC ! ?
D a o ngbi/n dthg ngoai ntbph3ng D a o ngbi/n dthg trong nirbphing

Daongthéafrl'ixng troglygp tme khtng Imomeddhackcye L
phant n ° n chamay 8khéng xtdihi n trén ph i ng ngdd. Hai kW d ang bilti dhg

trong va ngoai rbphng ch khacnhau@s 'nh . me¢, ¢, nnq tdag | teh3 t €h
t nhay ¢ h Yamgg lad ®ongsuy bimh. Trong ph A 'ngngd! , ¢ § og ndyafchol



m t van g th . Vi th/] trén ph A ng ngdl ¢ a CQ c6 2 van kp th L & they 14 2349 el o
lva 667 cmt.

n"iv icac phan't nhiQu nguyén't, s kiwi d anog Lt t mlighi@i ° nC8c¢cngdao |
trong phan't 14 c6 [n h * mg<@a lam bih " il nhau. Ngoai ra, con coMkd nhiQu dao
I, ng gn gi ng nhau vaang thAhi n° m tvingfns hGt L - Bb'tharth mt van ph
chung Tr ongchpt me€yi, mnma €q fha nd ahg@m mlt nhém cac nguyén t
trong phan't. K hi \thyv ngcag cdc hhém nguyén gi' ng nhau trong cac phan t
khac nhau8thwhi n  d angt H. p ¢ achidng nh ng khdng fn's gi' ng nhau (gi la tfn
sl tr€eng /in hefny d aBmgl amtnhom nguyén tco thvhhch ra's co
mkbg a nhom nguyén tl” trong phan't. Th ¢ ¥]cho thsf viing ph t 15004000 cmt ch a
cacvan bpth ¢ atfuhlcacnhémchc nh€ OH, NH, C=@,la@wrgC, é r
nhém chc. Vang ph d @ 1500 cmtph ctth  h hnWwhdno " dgthi ¢ § ¢ ngbiBho L
dchg GH,CC, é, c §mghdhdrqadicliéenkk L KCnCNCCO, é ngl nh€ s
t €hng [nths ag®nhauca ¢ § ¢ ngchayovurdgphn ™ y cl @ e mkobn @ En g
cho dgoatdanbfi bk hungo ch tkki@ng plfi ¢ ariéng nhém nguyén thay
lién ki7 nao. Khi & tSb phan't t h a iy cadvan ph’ ving nay 8t h a ithed. Vi thjving
ph d @1500cm'L ‘&gi | °~ v ¥%ng fHet@ing cmognt phant xa § ah. It

B'ng3.1PK Wngngdlc amts h pchaitiéu b

. . ] Tfns hbp | C®eng _
H p chbl Nhém ch ¢ Kiw damy L
th, (cm?) L,
AN - 93 tr C-
—cH, >CH2 —CH 28403000 t- m D a g nglhéa trC-H
N, 800-1200 y D a g nglhda irC-C
/70N
14301470 t _ ..

—CHj,4 D a g nglbirh dthg GH

Alkan 13761380 | m
>CH2 14451485 t D a g nglbim dthg GH
—>CH ~1340 y D a o nglbih dthg GH
—>C—C<— < 500 y D a g nglbih dthg GC
>c=cH, 16401660 t D a o, nglhdéa tr C=C,
Sc=c” 16551660 | m trong dien,
H cis H (m) va 1600 (m), trong




Hoozor 16701675 |y hp chll lién hp v i
-~ H
trans v, ng t=1626m(t),
trong a,b-carbonyl Hl
bdo hoa 1591640 (m)
>c=c 30003100 |t
H D a g nglhéa tr C-H
3 nhom t
Alken ( 0
>C=CH2 885-895 m
985995 m
RCH=CH
900940 m
~Sc=c” 675730 t
H H
crs D a g nglbin dthg GH
Hooo o~ 960970 m
~c=c,
trans
>C:C<_| 790-840 t
(3 nhom th)
—Cc=C— 21902260 | * D a g nglhdatr CtC
Alkin c=en 33003310 | m D a g ngthéa frC-H
B 615645 m D a g nglbin dthg GH
Ca—H 30003100 |t D a g nglhoa tr C-H
Cc=C 14501600 * D a g nglhéa trC=C
Benzen c6 1 nhémth | 730770 m
690-710 m
Benzen c6 2 nhom f}v | 735770 m
Aren
tri o- )
. D a g nglbirh dthg GH
Benzen c6 2 nhém fiv | 750-810 m
tri m- 680725 t-
Benzen c6 2 nhém fjv | 800-860 m
tri p-
Alcol, O-H 35903650 | * D a o nglthoa r O-H t

phenol

do




32003600 | * D a o nglhoéa tr O-H co
lien Kk} hydrogen lién
phant

25003200 | m D a g nglhda tr O-H cé
lién Kk} hydrogen ni
phan t

c-0 10001260 | t- D a g nglhoda frC-O

~1050 m Da g nglhdéafrC-O¢ a
alcol b 1

~1100 m Da g nglhdéairC-O¢ a
alcol b 2

~1150 m D a g nglhéatrC-O ¢ a
alcol b 3

~1200 m Da g nglhdéairC-O¢ a
phenol

13301420 | m . .
O-H 550769 - D a g nglbih dhg OH
—C=0 17201740 | m D a o, ngthéa tr C=0,
" no, mth thng
16951715 | m D a o, nglhéa fr C=0,
Aldehyd v,ng thhm

27002900 |y Daol, ng héatrg a GH,
t he® gm 2 van, 1 var
gfn 2720 cmt

>C=O 17051725 m D a o, nglhéa fr C=0,
Keton no, vong no |

16801700 m D a o, nglhéa tr C=0,

aryl
—COOH 17001725 | m D a o, nglhéa fr C=0,
no, mth thng

16861700 | m D a o, nglhda fr C=0,

aryl




Carboxylic 16551665 m D a g nglhéa frC=0, co
acid lien Kk} hydrogen ni
phant
25003000 |t D a o, nglhda fr O-H,
aryl
R-COOR' 17351750 m D a o, nglhéa fr C=0,
no, vong no
Ester 17151800 | m D a g ngthéa frC=0, R
hokb RO | © an
10001300 | m D a g nglhéa fr C-O-C
_(.C).‘N 16301690 |m b a g nglhta frC=0
Amid 31403500 |t D a g nglhoa frN-H
15101620 | m D a o nglbin dthg N-H
Amin —N< 33003500 t D a o nglhéa frN-H
Nitril —C=N 22002260 | t- D a g ngthéa frC*N
—NO, 13701570 m D a o, ngthda fr N=0O,
Nitro mith tring _
13001570 m D a o, nglhda tr N=0,
v, ng thhm
m: m nh, t: trung binh, y: fu ,  * : Yitdyng gnt L
34Ph€hng phs§pupmighgngdd c
Khi nghién cum t pi RA'ngngdd, chingtagntdp t rung quan Qg Bif

hinhdhg (v©n

ramilién quan yi m t nhom chc

thanh mts vung khac nhau, tim Kn trén mi ving nhn g

chc n"o L.
Becl

X § ¢n M. bEibdo hoa

Trong

I b b thusgynhnihieyit), tn gl)",n g v@n tpth , t L -

&

' ng S lién ki3 p vl vongtca phan't.

a: hoatrg anguyén'tth i.

bi: S nguyén't ¢ anguyén'tth i.

n" oW L' -m cL @@ nay, hay chia phh’ ng ngd]
H®tt rl&€m glodahom

t

3

v

m



B €c?2

Khoéng c6 Igh th

Bec3

[ KiWh tra viing > 2500 crh }

Co hipb th

v

Co

v

»

[ Van tfi r, ng2500-3500cm’* }

Khoéng c6

v

Co

»

nhom C=0 16001725 cm*

{ Co6 th\eb NhdM-COOH, tim thém]

[ Van nh n gfn 2720cm? )

Khéng c6

\4

[ ng§m ‘vagen3000cm? J

Khoéng c6

\4

Co

[ ngm ‘v30003100cm? J

Khoéng c6

A4

Co

»
»

v

[ Céac van 32003600cm* ]

Khéng c6

A4

j C6 th\e6 nhoM-CHO, tim thém

nhém C=0 169061740 cnt ]

(CH, CHz, CHs)

D a g nglhoa frC-H ]

( D a g nglhoa trC-H ¢ aalken

holbaren

/ -OH, -NH hay -Ct C-H \

-OH ¢ a alcol hay phenol

BQ

theg |7 1 U'sepn
L. mthh.

-NH ‘tnhg€ | © v'eng |
L, trung binh.

-NH:t hreg | = Vv @@
L, trung binh.

-C! C-H cho véan &b nh n,
kiwh thém nhomCt C-* gfn

!100 cm. /




Bec3
Khéng co b th
[ KiWh tra viingl500-2500c¢nT? } > B€c4d
Co6 hib th
¥ Co
[ Cac van 2100-2300cm? } { Co thwed nhémC: C, ha-bCtN ]
Khéng cé
VOn Ttng, ci¥®h’ Co = D a g nglhéa frC=0
16601770cm?

Khéng c6
A4
C&§c v @g teng A C=Ccav, ng thaytiénk}
binh® 15001600cm? N-H (kiwh tra viing > 2500 cr)
Khéng co
JV (
[ n§m n~i@n ° ncge L »| D a g nglhoa trC=C ¢ aalken J

truna bink 16401670 cm* | i

Khéng cé

21%



Bec4a

Khéng co It th

[ KiWh tra viingL100-1500cm™ ] »( B€CS
Co h th
\4
C§c v og ndd ] Co .| Da qnglhéatrC-C, C-O, C-N
1050-1300cmt J
Khoéng c6
\4
vannhn “@@. tiing Co J Nhém-CHs3
binh" gfn 1375cm? J 'L
Khéng c6
Y (
vVannhn @@, tiing Co _ ,
{ b‘lnh‘ gfn 14500m.1 J VL Nhom'CHZ h0|'b 'CH3 J

Khaéng cé
y

B€cb5
Khong co I th

v

[ KiWh tra ving< 900 cmt ]

C6 hp th mthh

\4
[ vannhn® gfn 720cm* [ Nhém-CHs ]

Khéng c6

[ Cac\an nhn® 680-860cmt

i C6
/Benzencc')l nhém th/} 690710 cmt, 736770 cm?* )

Benzencd 2 nhom thy] v tri o-: 735770 cmt /
Benzenc62 nhom thy] v tri m-: 680-725 cnit, 750810 cm*

Benzenc62 nhém th/] v tri p-: 800-860 cmt
o %
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CaulH«y nfic cl8 &pthmilHp trurig trong phh'ng ngdl  t €y m gecacnhom O\
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tr %o omp€ec8c h3nh sau LOy
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va estecd ph IR sau:



Hinh 1

26%

LoD
i

= o

p =4

I'e}

=

]

[

o T ] T L] T T T
4060 5000 Bo08 1500 1000 500

HAVENURBERT -1

Hinh 2

Relative Transmittance

VY

0o4f

0.2_‘

I T TR 'l I N 'l A 'l A A 'l A 'l ] 'S A ' A L L A L l A 1 A 1 A
3000 2000 1000
Wavenumber (cm-1)

Cau3 L achnph IRchocaccal s au Li€benzoic((d Benzan (c) Etpkenzoat (d)
Vanilin (4-HyL r y3metox/benzddehyd)
Hinh 1

Transmitance

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

i

4500 4000 3500 3000 2500 2000 1500 1000

Wavenumbers {cm-1)



Hinh 2

&

=

3

£ -

S 04

E I
0.2
0.0

Hinh 3

o

=

8

=

2 |

E 04
0.2

Hinh 4
0.8

a

(W]

=

=

E

(5]

i

= 0.4

0.0

0.8

0.6

I

~

f\”\

1
3000

1
2000
Wavenumber (cm-1}

1
3000

]
2000
Wavenumber {crm-1}

r/ \

1
3000

1
2000
Wavenumber {cm-1)

1
1000

27%
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CHhuNGPH .C NGHh NGT, H{yTNHAN

(NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY)

Ph ¢ ng ' g€ hd nhan vil tdug a tijhg Anh la NMR NuclearMagnetic Resonance) la
mt ph<ehndlyph 8nghién cu cdh ttb g acachpechtihu c¢h, n- ¢ 1
quan frn gWkéc 'nb dill ttb cac phantph ctdp  n h € p chifithienmhién
41l.n@kincng ‘hge

Khim th@ ma'myg quiayiquanhtrc g and
sSlamxdihinm d . ngn Lvi, ng. niy L Magnetic dipole
sinhramtt t tn@co momen tp. MH du Ht

Axis of rotation
(nuclear axis)

nhan nguyéntt 2 ch Hi€hng v~ ¢
quanhtrcga n - n h€enlgtH kltédc Hg
n h ©Q@ célmomen_t. Nguyén nhan la do omen
t ¢ ahtnhanlad K p ¢ acac momentg a cac Spinning rmicleus
proton v Ju caddcrnoctei. (proddn va
nhtron) n” ymotent s§h @& tiel.t . |
Vi th/jcac Kt nhan cé s proton va it r o@nla & ch/b <£c6 momen_t bag 0 ¢2C, 1°0).

Ch nh ng Ht nhan c6é momentm i cOth\l ‘& timrabag p h€hnrgg pig€ Pt ¢
nh©n. Do WgHcacphaNMR ¢ aHhC, ¥N,°F, 3P, é Tronduphk®n t
t h /g g nhHlla cac nguyén tH va C nén cac ph'H-NMRva'®C-NMR c¢- T nghoa
tr ng ntHitrong hdbahu ¢ h.

N/u khéng co st § ecng ¢at t T n@ bén ngoai thi c&pinht nhan canh ng Ht nhan
cot tinhs€l'n h _ mg@eo vo'sp h €h n g X ckEhkhfo sdtcd ch a nh ng 4 nhan
n "y clH®ao giahaiccgamtnamcham hh (t t T n@ B), cacspinht nhannay
s€q u ayn d €rcgh® nhau va cliim haimc  n £’ mgkhac €hau "nhh ©hgsong
song cunghiQiv. it t Tn@ngoacomec n L' mgthyd €h'mh _lhe® song csong
chiQ@. M ¢ , €hénhllc h n Enmggi al2 ®hgthaiDEf [ thuchvi  ILngat t T ng

ngoai.



AE, hv= 2% = 2uH, for 'H and "*C

Cb é dD (b d)cbhhsmd with the field 7 = + ., a-spin state
@*®@§9 L T O Y

Applied magnetic field Hy

Aligned against the field
¢¢¢¢¢¢Tﬂwmm

Energy £ ———»

Hinh4.l1n'nh dg€aht nh @wasak leHvVaDt t T N8B

Nuh® nhon nily dE)«cehiBibimtb cxdl’int cotfns t€h nmg
chinhxacvim ¢ nt'mgDE|sé t hu " mgtdxly Ir@ v spinttthgahail -
nt n g@g thed <€ nh[y chup lénspintrtthg t h8i'ngtogo | ®hnn Khi
t “@g nHy chupd spinn h 9] t ‘hitpddilakt n h omg Ly cb ¢ xUchi/u vao,
gilacng “my€hdnhanKhi n gMArigcacspmittnhan €gili  p h nm g rigreL
W vQtrthg thaicanBa g . X & c n £ mygna ta€H nhan cung mt lod nguyén t
trong phan't hip th (hay gili phong) €t h u’ ¢ iiec n g * tg® ht nhan caphan't
chdl L -
4.2.n, dchchuyw héah c

Tréenph ', tdv trimamthdnhantth t hu " mgWwehhih €ngeg ng *Mge
I & gilali digh chugh hoa fc (chemical shiftyn, dch chuyd héahc t 2 n#Kl t heo
| “@g d biW din gia tr chupt dch ¢n g ‘g a proton so vi proton ¢a TMS
(tetramethylsin (CH)sSi). Th e o @ y ydEhechuydd héahcga T MSc cingty
m c Otrén ph [’ va nh ng hgd thu khac 8xulihi ntdvangt t Tn@thgd h hn
PR "NMRL&® chikBed thangt dleHdtafad WphHn m thi u (ppm:
part per million) cafns ho4  nf ¢ a may NMR.

MAAREGQESRAAOpPOEBE-R Up nt
4T0ETG 1T QA Uiy U

Nh ey v dBhchuy héahc ¢ amthbgthu NMR €la h?ag s, khéng ph thu ¢ vao
lctt Tm@vafns hot ngcamayl iichcavic L obXmmaycoéfins | nla
cacip t h atfita®ong mtkhongt t T n@ | n, vi thn/u cé céac tin hiu® gfn nhau
s€d dangphan bit ° EdBUng, trong khifu  L30g midy cofin $ thbp thi cac tin hiu gin
nhau co thitrung kb 1én nhau, kho Ko sat.




Intensity ——»

CDCLjy TMS
«— Calibrationpeaks ——— %
1 - 1 1T T 17 71T 1T 1T = 17T = T "1
11 10 ] g 7 [ =) 4 z 2 1 8]
4— Lowfield ppm High field ———)

Hinh 4.2 PK ' *H-NMR

43.Cen g, tichphanga ming chgérong ph H-NMR

Ph [ *H-NMR cho bi} c6 bao nhiéu Id proton trongphant v "= c 1 ngmdclotb b i
proton L- c¢- bH.drongpf ™H-NMR pitngicnticht€rabi  ming c
hehgt' | thuchvis | “@gprotongayratinhicnghehgca mli lcgita” L€
c“@ g, tithphanca mjinig ‘amge

Tr,€ LOy c'8dIdmsphch pk'®d " & ¢ tith phantivelén ph [ nh ng
Lghtthanggi I"hgl€ong t zaobanpib®dthangthvi "o € cla
m i tin hi u. BRg cach so sanh dfi cao ca cac ket thang co tit 2 m c £1evQs | “@g
gi. a cAc nhém proton gay ratinhicn g * mg€© cacmay hin 4L, *ingta grgi r »
Lt €hnigatitinhiu" ph2 aimdt#®hiu L -

6H
(a) l
o ]
CHg r
p ©)H H (b)
[ (o) H H (b) 1.5
1.0 (a)
l ™S
. -
8 7 6 s a4 S T
8y (ppm)

Hinh 4.3 Ph 'H-NMR ¢ a 1,4dimethylbenzene
4.4.n dchchuyhoéahcgaprotonmts h pchiith u ¢ h
Tronghpchhu c¢ch, ¢ §cngghorginathrieng€®” ° E Ao quanh b
nhng L §m nm@&ilyac nhau. Doy, m i lo4 h nhan bchechda khac nhau, tL -t



t TM@hiudng BWenHt nhon L- cMagNMR higle Wihthdif . ° B

t ng s khac bit nh nay, ghi thanh nmgtin hi u ph NMR.

Céc IH ht nhan khac nhau trong mphan't ¢ -, dich chuyd hda hc khac nhau la do
milodh% n h’@mche teBkhac nhau ¢ § ¢ L ‘&t chu@yquatihH% nhan
n" o cl € %d cheickh cangnhthicangfnt t Tn@nmth h  hwiadthwid s ¢ ng
h &g, h qul la cac Kt nhan nay Bb thu” vang t t T n@ cao (ving bén ghg a ph ).

HE nhoncnt¢béndlckechditthichcfntacdngbim tt t T n@ylla co ttw
c6s cng My qullacac kit nhan nay Bp thu” vingt t T n@ thEb (vang bén trai.ca
ph L[7). Khi proton gh vao cacbon i v.i nguyén't ¢ - . @m " ithh (O; N;
halogen), cac nguyéh nay €r ¥t Bt n ihba tr vQphiand, lam dims chda g at

t Tn&y b° n rdéa proton &fp satvi th)L, dch chuyd héah ¢ vingt t T n@
thib.

Do, dch chuyM héa hc ¢ a m i ht nhan ph thy ¢ vao &l ttb héa hc va vao v tri
khong gian ca no trong pan t nén mi ht nhan co6 hiu_ ng chda khac nhau. Mun b} m t
h p chl c6 thieho bao nhiéu tin hii trong ph *H-NMR, ¢fn pHi bi/} trong phan'tl - ¢ -
baonhiéu IdH proton gi ng nhau Qchll ttb hda h ¢ va vQv tri khdng gian. Cac proton gig
nhaun ~ y° clji@a protont €hng QL Hchghuw hoa hc, ching chcho mt tin
hi u trén ph 'H-NMR. Concac B n h ©ndctecchuyd.  k h § ¢ ° o & idauprotorl’ €
khongt €hn g QUedhah ghuyd héa he, chidng cho céac tin'hi khac nhau trén phH-
NMR. S | “@g cac ki thu khac nhauecho bilf c6 bao nhiéu d protontrong phan't.



TH NMR

ppm
hos O
i 2 H-C-X -CH,-
C C=C—H
R SOH R”SH H C=CH = |
©’ HC-0  H.cc=0 —CH
H-C-C=C
X = F, Cl, Br

(i.e. electronegative atom) Hé—@

Hinh 4.4 n, dch chuyM héa hc ¢ a proton cac nhém p ctiih u ¢ h

4.5.T ‘©h n gspitrgpintrong ph™ 'H-NMR

M, im tlod proton trongphant chomt mingh & g ( ml i+oH chlégh thanh
nhi@ minghe g ( ml ichlmd)i. n<gilds&achspinspinhotbs ghép
cHp, lahi n " ng&d nh@u  m i thu kkhac nhau, do cac protorkQb ° n L« t €©hng
protonflos&@ang kh

BHlc mtprda on n~ oo Lsa@¢hiudkht t Tn@lngamayNMR  &pén L
no,n6conbm h “mg@it t rn@tich gayradoschechdnga ¢ &nd bdoichung
quanh, ngoai ra/ju c6 nh ng proton khac kQbén,t t T n@ nh ¢ a cac proton ®bén nay
cl ng .gM@y “mg@h lén protonkhl[o sat, h qul la proton kffo s&t€c ho mhi ¢
hehg nhenglikHhniprm @l ml hhkh8c ‘nh@gweacpreton v~ o
hi ndin® kQbénnés | “@ g mkhGtach tuan theo theo quydun+1.



| H

1.26 1.24 1.22 1.20 1.18 1.16
1 (ppm)

3 e .vw,

2.62 2.60 2.58 2.56 2.54 2.52 2.50
1 (ppm)
i
o~
Lap]
—
2.

2.00«

4.0 35 3.0

IE QIO BTS B,‘D 715 7,‘0 6?5 6?0 5‘5 5‘0 4‘,5
f1 (ppm)

Hinh 4.5 PR 'H-NMR ¢ a etylbenzen

N/ m t proton ko satcon'spr ot on

hhgvachotinhu | ° n+1" " tHINIMRt r °Crénay dndini
t' [ ¢ atam giac Pascal

B ng4.lC¥eng tl€hhnigal c §c

.m & ¢ hd orpricgon Kgbén

35%

t ‘€@bangno thigrbtokpb[o $at nay &c ng
t2chithe€hng

Sproton t|Dbhg mliu( Ceng, tt€hnig Hinh dtng
0 Singlet ( 1
1 Doubl et ( 1:1
J
|
2 Triplet 1:2:1 _}UUL
3 Quartet n( 1:3:3:1
uint et
4 ° ( 1:4:6:4:1
ntm




I O
5 Sextet (s| 1:5:10:10:5:1 JNUL\ ™M

1:6:15:20:15:6
1

6 Septet (I

MitsXl _ u T

- C8c proton Q@médadc Ltr€hcong mivcarbon heb trén hai carbon
khac nhau khéng tagpin-spinv, i nhau.CH>=CH,; CH3-CH,-CH3

- Proton gh trén cung mt carbon, cGhWachspinspinn/pu hai protor. -k ht ng t €hn
L €hn g.CHRGHCN

- Theg t €tspingpinctslc§ n\khi RO truyQ qua khdng quéa 3 liénks. Tuy
nhién, khi trong ch c6 §lien ki pt h 3 t @pirrspincd tBAphat huy tac dng
qua 4 héb 5 lién Kj.

- Khi 1 protdmmnnelEngrto§onv ihhmgg kth€lurgg hB  t
ching €tach thanh (@ 1)(ne+1)(ne+ 1 )md |

-CH,- -CH,
quartet triplet —CHy— —CHy—
area =2 area=3 triplet tripiet
- CH,-CHy area =2 area =2
an ethyl group
X-CHa-CH;—Y
—Juut__ A
1:3:3:1 Y23 JR—
T2l 12241
\CH C
- i -(CHa),
quartet doublet
area =1 area=3 ,CHs —CH— doublet
—CH\ Sepint area=6
“CH-CHs CHs 2
" area=1
an isopropy! group
1:3:3:1 131

Hinh 46: S tachspinsping am ts nhom tH]ph bi/h

I b A

Doublet of doublets Triplet of doublets Cuartet of triplets

Hinh47ZM tsdhg mli khi 1 prettenprehog tkHé ng L



4.6.H30gs ghép —
Gi['s c6 haiproton Hiva H," kQbén thi hai proton nay ghép, i nhau vérén ph H-

NMR thBy hai proton nady chotin'hi | © ml i L1 i . gh&d v hnhdu (cpnrgio t o n

|a tachspin-spin) nén khgng cdchgia ¢ § ¢ ml téc tinthiiu ¢ & haiddd mroton nay

s€bag nhau. Khfn g ¢ § c hcgn lay ngis@hép ky hiulad, L'Hnmo vt h b

Hertz (Hz). Cach vi WHIW di n 2proton Hiva H, ghépt v, i nhau laJa, Cac Rag s ghép

t h /g co gia frtrong khdngt 0-18 Hz.Ngoais ph thu cvaolnchiica t €hspig t §c

spin(kholng cach vavtrig acaclt nhon t @mgagJao®phihy cvho fns

nca m8y LUaqa &éthieheocong the Jap=Yda- db¥n

H, H, UEEEII

Hinh 4.8 H3ag s ghép gi a 2proton Iigh kQ

u_’ ab
H, H,

11
— C=C—

J ab

-]

3, 3 b
Hinh 4.9 Cach tinh Bag $ ghépcamts ml i~ bpJh

Thid\: X § ¢nh i tri va tinh Ifag $ ghép J céc proton trorgic h p chiisay bl tfn S may

Lo |~ 500 MHz.
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Bing 4.2 M, tvaigiatrg ahag s ghép J (Hz)

DUng dhli triic J (H2) DUnhg dblli tric J (H2)
P 1016 H—c:;—clzzclz—c::—H 0-2
H—(:Z—C::—H 6-8 REteS 10-13
>c=c’ 0-3 H—(:Z—C:C—H 2-3
H ..~ ]
~c=cl, 12-18 H—?—C:C—?—H 2-3




ortho: 6-10

H
>c=c_ 6-12 meta 1-3
H para: 0-1
| h aa 010 8
H—?—(l::?—H 0-3 %e ae 63 2
ar ee 03 2
|
—C-C=C— 4-10
HH
MitsXl  u T :
- THicTc §c  ml fu,rlhdrmén phi” cé thAra do cac protoitOH hotbi NH hotb
TCOCH.
- Mt milnig ‘dg€i & 2,5 Jppth- ch inlfidthoGl ®.
- Mt mlnig “dg€0 &i 25ppmchobf L - | chviorcarboro kQbég
nhém cacbonyl.
| | |
H-C-C=0 H-C-C-C—
| B
- Mtmling tgeu & 4pmchobf L - | "cb ki trémtaan my

carbon raycé g m tnguyén't ¢ -, €'m rlinn h ‘€ygenxhalogen.
H—(::—o— H—(:Z—CI H—(::—Br
- Mtmlicng Mg €i &6gmchobf L. |~ progdghépluai nyl
céc tin hiu nay cho bif dthgtranshokbcis.
- Mt minig ‘dg€li &8@pmchobifs hindinga nhon  avihm. D
h3ag $ ghép co thk § cn hL” ¢ vri nhom th]trén vong benzen.
- Ny mlnig ‘aig€ld & 109pm thi cé protonldehyd i CH=0.
Ny c- vmknig U > 1O0MWppm’ t RiICO®HoNnt b
47.PH ¢ng ‘hgd “C-NMR
PR 3C-NMR cho théng tin quantng vQk h u n gqicaboBcah pchidih u ¢ Htham V3
| @ g ngv C-13 Hithh n ° mhdy ttongph NMR ¢ a h4 nhan'C so vi ¢ a proton
H vao khdng 1/5700. Trong ph*3C-NMR céc tin hiu 't ng @H hi n trong khdng chia
L, rHir ngt 07 240ppm, khdng nay rng g5 20 Fn so v i tin hi u ¢ a proton (~ 12 ppm).
Khac v iph proton'H-NMR, ph 3C-NMR ¢ - Fbc\8hdaul



- Thegph ¥®C-NMR L'« k" n t o~ spintsp@k nld nén ﬁnbcarbor\g—
rieng bitch chomttinhiu ml i L hinkhodgue§ s chml i nh € tf on ¢
'H-NMR.

- Nh ngtinhiu c¢’-ngc @ t ©hmgy icac nguyéntC khéng lién Kt v i H
(>C<), con nhng tin hiu ¢~ n gc | thi_ ng v i cdc guyén't C cé mt hay
nhiQi nguyén't H (-CHs, -CHy-, >CH-).

CH,
€) CH
© © CHa €
H,C [(gCH (d)
(b)f ! L@ ?
(C))
™S
c
o o cDel,
(a)| I ]
220 200 180 160 140 120 100 80 60 40 20 0
8 (ppm)

Hinh 4.10 PR *C-NMR ¢ a metyl metacrylat
n, dch chuyd hbahcgacabon mghre hh20 i yi , dchchu héa
hcgaproton ™ “d €x @lcbith ¢ | laihéaca n -, ©m  rlia cac nhom th
xung quanh.

13C NMR Approximate Chemical Shift Ranges

n

=C=N -CEN _CI:H
[e] XC
-C-0R . CH,
(IZIJ 9 N7 _
-C-RH -C-0H L4 ~e=c- ~CH,
\ T | | ' T ' T T | T T | T \ ' \ ' T
220 200 180 160 140 120 100 80 60 40 20 0
8¢ (ppm)

Hinh 4.11 n, dch chuywd hoa hc ¢ a cac Iél carbon



Bing 4.3 . dchchuw héahcg a'C

Dtng doli tric d (ppm) Dthg dali tric d (ppm)
-CHa 8-30 i 100-150
-CHa- 1555 —¢=¢— (aren) 110-160
>CH- 20-60 —c=c— 6590

|
—¢-c 3580 _¢-=0 150-220
|
—C-Br 2565 —c=N 110130
|
| |
—C— 0-40 —C-N— 160170
| o}
—cl:—o— 40-80 G 160-170
| O (X=CI,Br)
| P
—cl:—rlu— 30-65 g O-R 165175
_g‘H 190-200 _g'O"H 170185
_g‘R 195220

Trénph 3C-NMR L'«h tk®h n gpinsphie i 1 Ay,
bi t cac nhom metyl-CHs), metylen {CH,), metin (>CH) va carbon & 4. Tuy nhién, hin

nay ingt€a _MgeacBthuddy i Wihan bit

i B bfin doko g

" & CH, CH, CHs. M ttrong nhng

phon

k: thuda L - thid'DERKT (Distortionless Enhancement by Polarization Transfer). Theo k
thue L o nitath c hnng3€n ghi ph khac nhaufin fUW(DEPT45) €t h u c i€

v. i Fyl. tin hi u ¢ a cac nguyén tcarbon(tr C bt 4). Trong Fn
nh ng carbon metin (>CH va metyl ¢(CHs) cho tin hiu xudihin® ph 2 a
d€hng) , ug.acarbbrenetyléniCHz-) chotinhiu® p h 2 ai

I 02 (DEPT135)

tmg.nl ( c€

d(egeatn), Ifn

' o 3 (WEPT90), ch nh ng carbon metin (>CH m i cho tin hiu trén ph. So sanh ph

DEPT-135v iphH BC-NMRFyL. ££d d " n g

s ‘ucyiin hi ag alta@on H 4.



DEPT-135 l

,DEFT90 et l Ao poer J oeiimarrh
. v S

serr J l

(o
RC[IH}, 13 min t

A
" e
9O
@ =
®
L__. -
@
—-_.‘—

220 200 180 160 140 120 100 80 60 40 20 O
Hinh 4.12 Ph 13C-NMR, DEPT-45, DEPF135, DEPT90 ¢ a Carvon

4.8.Ph NMR hai chiQu (2D-NMR)

niv icachpchdh u c hBl ¢t r &¢n, cb efmph gH-NMR, **CNMR vaDEPT-
NMR chdng ta hoan toan coMl § cn hi° ¢ € Tuy “iw h ¢a¢ fp,chHlleé da trac
ph cth thinpchs d ngph H-NMRVA®C-NMRm tchiQus<€rdl kWyi[i LLo8&n c §
tinhiugn g “mg v “"nhxHnb xatkltrachéahc . Kh'ics H ngpk NMR hai
chix WHili L o §sbd gaigh hn .

Khécv iph NMR m tchiQu ch L' ‘& trinh bay hai cl@u: tr ¢ hoanh [afins va tr ¢ tung
| " ncg€clatin hiuph, pi NMR hai chi (2D-NMR) thi d hai tr ¢ hoanh va trc tung
LQlatrcfns, ¢’ mg, ¢itehi ulachQth ba.
4.8.1.Ph t €hn g pmtanaproton (ph COSY)

Pht €hng g uv@aton (CorrelationSpectroscopY) hay gROSY dung thay thk:
thud kh ghép proton trong phm t chiQu. Ph COSY cho hi} cac proton nao trong phan t
L « t €lspingpinv, gnhau.

Tréenph COSY ® nghht® t @cgiq 2 protongem(hai proton cung €h trén mt
nguyén t carbon), gia 2 protonvic (hai proton gh trén hai carbon®bén). Trong mt s
t TmM@hp cl nwhbts t €thn g, athd protog cachnhau@i h hn /B i ° n
gi achung cé liénR b i) hoHb ¢ a cac proton tuy cach nhau @hiién kT n hUgfngqhal
vQkhol'ng c&h trong khéng gian.

Trén ph COSY,, dcl chuyd héa hc ¢ a cac proton (Gh g n h ®-NpMR ) ¢l €
trinh bay trén Etr, ¢ hoanh va frc tung. Trén phnay co 2 I&ltinhiu  clin b



- Nh ngtinhiundn t r’°nrg lc@® ®g@ilatiihbu " Ihgxhéodiagonal signal)?—
biWi dj n cac tin hiu ph ging nh¥&-NBRmM tchiQu . * mg@mg song song<}
v itr, choanh hbbtrc t un g | iltim hi gnRa tnr “°ng chéo®gtp tin hi u
cng Mm&E t @b oanod trén trc hoanh heb tr ¢ tung. Nhng tin hiu  °Lhe
c h ® oc dinglam ch¥y WK § enh dAc tin hiu man
- Céctin hiunmAn n g o 'ng chéb @f-diagonal peakshay con gi la tin hi u giao
(crosssignals ¢ - T ndy$ o€h r §omspl@ a hai proton gay ra tin'hi
ndy. TU Wh grp nhauca c § g thBhgsong songvim itr ct a |, Ixud phat
proton X v* ngxhéomaoxhi I tinthiru Yiao thil h@i

n g o hg chéb.-€

t tinhiuga

proton X v° _Ynhau: t€hng t&8c v
o
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2
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4.8.2.Ph HSQC va HMQC —

Ph HSQC Heteronuclear Single Quantum Correlatjowa ph HMQC (Hetermiclear
Multiple Quantum Correlationla cac ph hai chiu cho thyy s t ‘©h n g _ atti§ i u cgai
carbon vi tin hi u ¢ a protonlién K/} tr ¢ ti/p v i n6. Trén cac phnay, tin hiu ¢ a proton
I ‘& Hitrén tr c ngang phia trén (frc hoanh), continhiica ¢ a r 't oHithed cBu
th3n g. ndi bén tay trai (trc tung).

So viky thud HSQC, k thue HMQC nbiy d&ao hlmn LeAatin hy
nhiu,”nglthi cI[mglcgii gi an Locm&gnaghlbhi €

MMMW

2 8 1 r0
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1 ! i
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= . oL
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4.0
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Hinh 4.15 Ph HMQC ¢ a etyl crotonat

4.8.3.Ph HMBC

Ph HMBC (Heteronuclear Multiple Bond Coherencehothbf s t €hn g atagtin c
hi u carbon vi proton” cach nhau 2 hd 3 lién K}. Tuy nhién, trén phHMBC khong phan
bit °Et® hiugiao nhau qua 2 liénkv, itin hi u giao qua 3 lién§; cAc tin hiu giao qua
2 lién ki1 va 3 lién K} khdng nitdithi/t sSSxulithi n fy\ . Bong lac trén ph .
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BAI TxP
CaulD Lo§n ccédaldgb ¢atcac hp chHld avaonhngd ki n sau:
a) H p chil A c6 CTPT GHsOz, trong ph IR xultihi n 1 van g th nA n® 1730 cmt va

coph 'H-NMR nh<€ h3nh de€
ﬂ - oy
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2H PPM 3H 3H

b) H p chiB ¢6 CTPT GHsClaco ph *H-NMR nh€ s au

45%
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1H 2H PPM

c)H pchdiC c6 CTPT l1a @H1002c6 ph tH-NMR nh€ sau

il

TR J\_# 17 137
T B NI NS v o
PPM
1H 2H 2H 2H 3H

d) H p chID c6 CTPT la @H1002, c6 ph *H-NMR Va3 C-NMR nh€ sau
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g) ChEiG c6 CTPT la @Hio, cod i u ph *H-NMR,®C-NMR, DEPT nh+¥€ s T

‘::1-

< ] MO —=0OMOO N N <~ @ ™~ O LN
n ™M ™~ N ™M o M= O NOoO O
?3 o AN — :2 52 — :S — 0 v LW MmN
NNENN NNNNNNNN NN — -
S re——— N ~ |~
! i
1 ! Q
[e0] o o o
) S S S
— ™ o~ ™M
¥ T v T T T ¥ T v T T o T v T T b T . T T T M T v T T b T v T ¥ T T T T v T v T T T
740 735 730 725 720 715 710 705 700 6.95 275 270 265 260 255 250 145 140 135 130 125 120 1.15

1 (ppm)

45

90

135

L

zéa 159
Cau2 X v U nYyphancoé chund CTPT I1&4Cl,, x 8heCTAT ca X va 'y, bi}
ph 1H-NMR t @lggg X v~ Y nh€ sau




J

4H PPM
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CHhwNGPHF KH | 'L KNG (MASS SPECTROSCOPY) e

PR kh'i ° hg@ass Spectroscophay congilakhiph lamt ph<€hng phgp’ ph
t rongpctinghiéncut re€e ti'enhbk® hKkin room@n Lkhtng ca
I & ion hoa va phathanh cadinmv nh nh ng ‘¥a #li . ChItt ¢ a cac hp cHH

nghién cu ‘lc€ x ‘@icthdtig qua vic nghién cu khi ° h @ v tichlcéc rfinh cung

V. i xac swixubdlhi ncacnfn h L -

5.1.Nguyén tde chungva kh' i ph™ [

Céac phan't® trthg thai khi khiva cHn vy idong electror - n Enggaoté®int ng t §c h
ralhay?2electronvatt h" nh c¢ §aotich€eln ¢ - L

ABC + e - ABC™ + 2e
Phant kh[o sat lon phan't
lonphant! ~ i on d€hngt doVindcb chgs IILC in i, nén ion phan t

c . n’ ch i@ cationgc. Quatrinhbijhcacphantt r ung h, L a tlkgindhquac §c i
trinh ion hdéa. Céac ion phan va ciHmv. i dong electron vafp t ¢ b pha v thanh cac inh

ion, cac gc hatb cac phan'tt rung h,  a. Qu §ild quéd trinth phdr fiph L €
(fragmentation.

. A+ BC

ABC _

| o AR+ C

| o AT+ B
M iionttbthanhcokhi "heg m & "t Aé¢ hch.zBix & mifidh trén mi ion
t h g bRag +1 nén gid'tm/z ¢ amiion chinh lakhi ° hg®s kh' i) ¢ ané.
Khiph lamtbiw ~ phln anh s | “@g cacionvicackhi “~hg®hacn hau "B« L€
ghinh s au k h phantach ienukdi ptb ' ¢ mtr c xmiéu T kh'i ° hg€ aion
(m/2) thwhi n trén ph d :@ dthg m t tin hi u g i la v&h ph hay m t pic (peak). Vtri ¢ a
vith ph chobits khica i o n_ ntg€hr@gesla pic thAhi n trén tr ¢ y miéu [ ham
| “@gca i on Llc@g Rbogi |~ ‘pibasceh psakh,cqgany €€
c@ g, clapi ¢ lahhap100%, cac pic coH | nlitinhrapfn t rda mpicc ch s
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Benzamide [l
C;H,NO C+
Mol. Wt.; 121 '
Os__NH Os _NH, |~ o 0. @
2 2 y
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+e"_2e.. -CH, ;
M m/z 121 m/z 44
777 105
i‘cj 1005 M*
e 3 1219
- sh
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Hinh 5.1 Kh' i ph ¢ a benzamid (EMS)

52.C8c ph€ehng ph8p ion h- a
52.1.Ph€hng ph § pagvachim Lhin ta (elbctron impactEl)

n©y |~ ph<ehng bgrnBip M phan tidh - tréh gp ht h 84 ¢ §idnitl is
c- nimg ¢ &og 70 eW phat ra tcatottrong bu ng ion héa b pha lam il " i’ |
t tl nén gcion phan't. Caclién K} ti/pt cb phan ebtlb ra nhu mnhioncékh' i~ hge
nh h hionphant.D avaocacimh i on’in tya noenlyo & nc dil®uc
caphanth pcitihu ch. Tuy nhi°nmphehehnpgh hBp y ol
nhiQi lic phantb bdaph § Kk h t n g nhd ‘EnionplEc t (M+).
522.Ph€hng ph8p ’icehemioalianization&l) h

Ph€hng ph8p dcok thid-gfn gim-ga pth<€hng plagvchnon h-
electron. Nguyéndbgca ph<€hng p h 8§ p, tehHkhikhdcngaaiels v rigltién m
¢ u. Crdikhi nay €b ion hda va cac ion nag$sicl, ng Ién phan t m¥u nghién cu ttb thanh
cacionphant C8c i oftibrat cgcphatdth g k h %, NHzhi-€Hiklva ph
bi/h nHEila CHi b b phéa bidong electroma n g n hgcgo | €

+e
CH, + e —> CH,; + 2e

lonnaycéthWachHmyi c¢c §c iWSbraienh §c L

+

+e .
CH, + CHy ——> CH; + CHs



Lac by gi ,mt °~hg@h m¥u ‘Lc€ho vao bung ion hda dthg khi va Xy ra va chin™
v, iion CHs" LW thanh ion (MHjcé giatrm/z n h hn ~ %o vlirvzg avon phan't,
L ‘& gilaiont aphan't.

+

EHS + M _—» CHy + MH
lont a phant (MH)" cé ni n t£,nhgh nn hgmpi  vn taign pltan't M* ttb ra Fag
cach kh phaimnénbqivng hhnl. pE€hmg pWSEPs eyig khi t mh €r
phap El khéngchotlf ml i i oMroguhdgmintg nhe©uKAEb, s Bt fncl ng
L& h-a hhi preogn’ dedcaochikéndh dhithotbchdl kh- bay hhi
5.2.3.P h €h n g bdp ph@ pguyént nhanh (fast atom bombardmentFAB)

T r, €tién cac nguyén tkhi him (argonhéb  x e n'@n )i olh€ hc at herbg L€
mt i i'tng. €aciondichwd nhanh quantbiin g ¢ | n gcacnguyéntikhi hiym.

S vacHngi aionvangyént khihiimxy ra nh<€ sau:
Xe*T(nhanh) + Xe (cHn)- Xe (nhanh) + X& (chdm)

CacnguyéntX e ( n h'athanhd troBg quatrinhvaémtrén€gi nguy ha L
ntnftcdichuyd t h e Hp®nmttth kimlodcé ph s/bhm phan tich. fu
h/}  nlg n_tamguyéctnay €truyQr qua md, lamion héamu , ° nghsdon t a phan
t (MH)*. C8&c i cn m8nyhy Uhlg@BLLi v pheh phian tich kKhi ph .

Ph€hng phSraionRAaBnphantvi "o@ nithh,ngdi rabmkaig t
minhion,t L' - ¢ Hbrth@m thong tin @chll tric hda'hc ¢ aphanttrongm@ . P h€hng
phap nay thich'tp cho cac clico khi * hg@han't | nva co tinh phan . Tuy nhién,

phan tich pfi phan cc Wan fttrong ciiimang h_lamhin mang &Mmianva - t h
tham gialkb phaminéncotiilb c §cd mi i |

524Ph<€hng p h § pag cadochrphuh ionaelebtrospray ionizatiorESI)

M ‘lcda tan thanh dungadh Vv € phiinQua mt "'ngvigun ¢ ng Kin® 0.1
0.5mmvaomt v ¥%n'@ ‘¢ngrhh (36kV)° ap swikhi qupd Wb thanh nhng gi t
s€ehng. chawickhffou s§t i on d€hWib Manfc a©nd dmi* agcj- ttrt
| © d€ehng hay. @ming@®nhodgh s €hh § c h kuhg moéi bap hi
dfns€v. gi tthanh cac® nh h h n Vi cungethéinh céc iomMi/p theoc § ¢ i o'nc n "y
hat vao b phdh phan tich khi ph .

Trong k thud ESI, phan't m} chinhEl thi/t ph[i © & 89 thanh chil ddienj ly tan trong
dung dc hWphuns €hngdu€§c mhig dUBMEbul s<€hng |~ met
acetonitril , ac e Woadngaddaaeeticbiddkdkn W @ chnhipHal®fm t h
lam cho s ion héa mu  ‘lc € dang.



Ph€hng ph§pp dacdVic phanh tich bac ¥ kém @ nhit 1Y c6 thwtlb ion
d€ehng haytcachthdh®im mTuy nhi °n

5.3.Phan o4 cac ion
5.3.1.lon phan t

lonco$ kh' il nnhdli blagkhi ° hg@hantc amd  ‘Lc@ilaion phan't, ki hi u
laM*. @@ vihionphantph thuc v b@hgla n .- bQgracachp chigiim
dfntheotht hpcltl t h hm > ° @3 hkpehtlvang >°hp chisulfurhu ¢ h
alkanm(h ngh . Whhch b/l ion phan't trén ph L, c6 thA&p ¢ n gquyibc nitroger® M t
phant v i kh'i ° hg@han'tla mtcon $ chm, thi phan't L -phli: hotb la khong cha
nguyént nitrogen héb cé chamts ch/b cac nguyém nitrogen. Mt mnhion com/zla
s IGthimin h  L[ich a$ITnguyént nitrogen.

Trong nhi  “tng Kp, W ion phan't phan njnh qua nhanh, xéc BithBY ion phan't 1a
¢ ¢ nh va co khi khéng quan satdptrén ph . T r 0 mgdh p hay, €5 th\k § cnh i p
chil kho sat va khi * hg®han't nh vao cac rinh ion khac. Ngoai ray g Ba c6 th\khdo
phcblag c¢ §chgalhoxui h t ©ty.nCgce hp chilcé Wkh ion phan't rd rang, d

g uan snglaketorh>@min > ester > ete > acid carboXyliddehyd® amid® halogenur.

Céc \Fth ion phan't kho phat hin & céc alcol, itrit, nitrat, h p chil nitro, nitril va cac hp
chHi phan nhanh nii.
5.3.2.1 onngki

Trong t nhién, cac nguyén théahc QItntd ¢ &gV vLlinh ng t I khac nhau.

Kh[n t ndgiihbxxu cHgv i’ y° ntgh@s&€sanhvi “nv ph bi/h nhEl
Bing5.2M ts lod “ngv ph bi/htrongt nhién

Nguyén n ngvt h &y gp (%) C § ¢ nglv khac (%)
Carbon 12C (98,93) Bc@11)
Hydro IH (99,99) 2H (0,011)
Ni t h 14N (99,63) 5N (0,37)
Oxy 150 (99,76) 70 (0,038)| O (0,205)
Clo 35CI (75,78) STCI (24,22)
Brom *Br (50,69) 818r (49,31)

C § C nglv nay lam xudihi ntrén ph " m ts v&h khac €hh Wkh ion phan't. V. i cac
phant h u ¢ hngtctha®ac nguyén tC, H, N, O, S (la cac nguyénd -~ ndv ntb g
1 Lhsovivingvt hegdp),s hinga c §gv nthg €1am xwHhi' n m t veh

h hn

,  p h<€hifngh phhe8pg) nn ~
cac ion N& K*cothMb ranhngdnpMnmcng g©y kh - c kh'@edkis.o v i



c- mgenh tU4v tri(M +1). Cacphanth u c¢ hacacimguyénto, Cl, Br, S (lacdte

nguyéntc -“ndvnthg hhn’ spvil“mipv tvh i@ gp) cd thham xud hi n vieh

(M + 2).

nhg VC va®*c

Kholng 1.1% ca tHl c[ cac nguyéntc a ¢ b 0 mg vI*3C. VLq trongkh i ph ¢ a metan
cd M=16 thi c6 mt pic nh t4 m/z17 chh pic cém/z16.Kho[ng 98.9% ca phan't metan
cha“rdgv *Cvali%phncond Tngv £C.

100
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20
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11 12 13 14 15 16 17 18

mfz
Hinh 5.2 Kh" i ph ¢ a metan
nnhg U F°Cl vas'Cl
Trongt nhi °n ~hgcm’ Mye 3°Clvas’Cl xtp X 1a 3:1. Do vy trong khi ph ¢ a
m¥uctilih u ¢ h_ amtngupén’t clo <xulhi n hai pic ion phanth hn k ®m
L hviv™ chngal®hmgyit | M*:(M+2) =3:1.
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Kh iph ¢ ah pchaiclobenzen cé xulihi n¢ a2 picion phan ttd m/z112(M*Y) va 114 e
(M+2)t €hmagy it [ 3:1
nnhg U T°Br va®Br
Trongt nhi °n  fggen rg€™Brva®Brxt x 1:1. Do \dy trongkh' i ph ¢ a md
chdlh u ¢ h_am tnguyén't brom €xul hi n hai picionpphanth hn k®m nhau
VV' chngalhmgyit [ MY (M+2) =1:1.

100

77

80
156
158

a
o
1
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Hinh 54: Kh' i ph ¢ a brombenzen
Kh iph ¢ ah p chiibronmbenzen c& xuHihi n ¢ a 2 pic ion phan ttY4 m/z156 (M*) va
158 (M+2)t €h mgy it [ 1:1.

5.3.3.lon m[nh
lon mMnh sinhracungvs phay phant. T %y t hegoa cihh Inndhayinfema
phant b phav thanh nh@ mnh khac nhau. Cac[mh ion cang B <£c - °~ rtge vikth
ph cang cao. Sxull hi n ¢ a cac ninh ion trén ph " gilp taxay dn g  c/Jiphar rifnh
phi h p v i cBltrdc phantb a fu. L
Khi ion phan't hotbion nfnh b pha v, lubn hhhthanhmt i on d@phagt v~ m
trung h, a. Waomdgd(éas glelectron)thébiony is ch/ electron. TW
phan trung hoacoWa g ct do(ch as ITelectron) heb la phan't trung hoa (cha s chm
electron). Do'selectron Lt #0 toan nén cac iofklectron bpha v s€cho ion ¢ ¢ va phan
t trung hoa hbbg ct do; cac ion cha electron bpha vy s€ttb thanh ion va phan tirung

hoa.



+o + .
ABC —> AB + C

+e +
ABC —> A + BC

AB —> A"+ B
5.4.Nguyén tda phan mnh
Trong may khiph ,ionphart L ang ¢ - ngl h,nigh]nd €b phan tach theo n@i
c 8§ ¢ h k h Bteb tharth ahing idn nfnh nh h h rcée ion nfnh nay H cé tiwb phan
tach tip t c thanh nhng mMinh nh h hna. Nhngs p h ©n t 8 than théoyhguyén
tdb hinh thah nh ngionmnhbr  h hn t h &ph@ghy géao l@n W. Ch' cac cation mi
I’ ‘& ghi nkch blag may khi ph .
5.4.1.S phan m[nh do phanaebm tliénk/y L hn
a)Khimt h  ph©n nh §pnht nl dgéycéc hi tHghakhhi tb racac cabocation
bh( LbQhgca car boc angibdd>hbi Ehhcg).
b) KiWi phan céch lién/k carboncarbon v tribsoviliéenk} L I ngthskroBg s phan
mlnh ¢ a cac hp chiikhéngnon h €  a | k eballylic) pare®(pharcébbenzylic)va” céac
h pchiico lién K C-C° gfn d nguyén't.

N +
CH,=CH—CH,-R —= CHQ'fCH—@H@— H,C—CH=CH, + 'R
.
CH,=CH—CH,
m/'z 41

— ()

Ion tropylium

+.hf"\
S
—_—
- -R.

Q<

m/7=91

CH;-CH,—Z—R —— C@—@—E—R — R—EI—'::H2 + -Cl,
R—7—CH,
VéiZ: N, Ohodc S; Rcothé 1aH
€) S phéan eba cac ni carboncarbonxung quanicac nhém carbonyl @ aldehyd va keton

ttb cation acylium @h.



R R
\ C e+ o+
C=0 = /C:O: ——= R'—C=0: + ‘R
R R ]
+ .
R'—C=0:
Ion acylium

d)S phanebac | nly xia ill pchiicocarbonlienR L hd nguyéntnh€ et e,

alcol, amin, halogenur,k é

| |
—CX—>—Cm —>—(|j++ X

| -¢ | |

X = halogen, OR, NR,

5.4.2.S phan m[nh dophancebhailiénk/p L hn

Trong nhiu  “tng KEp c6 thAk[y ra s phan ebhailien K} L \A4b thahh nhng mnh ion
m i. Trong kM4 phan ebnay, cation gc b fusStUt thanh mt cation gc m iva m t phan
t trung hoa.

a) C8c cy agphanlcicretimo\ tet@® DietAlder.

SNeRE 9 -

—_—
+ +

b)H p ctiicabonylv inguyént HtUv t r 2 ¢ a ¢ b pimthen ngpyérébchuy v
McLafferty.

OH

c) M ts phln_ ng phan rfinh cé kém thos tach nguyén tH cing v i nhdm-OH, nhém
hal ogen hayWthanmtacpbaat at n g§ HO,&X, CHGEDOH,... Ngoai
ra, con co tigHb ¢ § ag htprtaéh 11 L i phamt trung hoa cé K~ hg@h khéac
n h €, CHs, NH3, CO, NO, HCN, HS , é



55.Kh iph mts lodh pchiith u c¢ h

5.5.1.Alkan

Cation g ¢ b phan ebtlb thanh mt cation va mtg ¢t do. Do trong phan talkan chg’ m
caclien} L HnCGHC c - nrgliég KIIxEB X nhau nén khong Wi/~ & én Kk}
nao €tham gia vao qua trinh chwyhoa. Vitd] ‘nig @ a. cgil} gacti€ g§c trong dl
ngdb v u?! Rumtele t £ o nbcobgrymm t " it 2 ¢ h bénh @ybanngieb vudng.

¥

| | || |
—C—-C-C— —> —C—C+ + *C—
I | |
100
i 57
b 43
80
- 29
= 60
|
o
=
T 40-
20—- 86
15 71
0.0- - - 1 T ‘l ‘JI . { |I . ll ll . I| . i + . -
0.0 20 40 60 80 100
m/z

Hinh 5.5 Kh" i ph ¢ an-hexan
Pic ion phan'tc acacalkanc h t ht n'gcthbru @ rd A4 @nlie (mteh cang dai,
c @ g, pic nay cang nh. KiWi phan nin ho L t r " Bnidy peEinaymd i c8c n|
-CHrv"™ doHHR &&®c pic 15, PEcad88c5a) kah, @hiOn
t €hn Juy hhién,dogc bt caolth h herbt thpnénsphanmMin h "nlg€€u t i °
t h e ong &b@arbocation & cao.
R! _|J‘r R!

| L]
RP-C-R®  ——= R’ + R¥-C

H H
R3>R%>R!
Cycloalkan
Céc cycloalkan c6 pic ion phanmth h  h h i alksaronmttk tiin g .Ho nt r €n gnhp h ©n
ca v, nnglatstm@lién ti/p 2 nhom etilen CHECH..  Ngo " i r &fpicca ng c

vong ($ 17 do s tach mth nhanh ra kh vong.



. +
-CH,=CH +
It -CH; 2 " % CH,=CH-CH,
(5 ] m/z =69
+ -CHZZCHZ +
m/z = 84 L = I
m/z =56
100
i 56
80
- 1
= 60
5 ] 41
E _
E 40‘_ 69
20—- 84
i 27
0.0 . . 4 Y Jl|;|I : 14 ‘I JIIIIIJ I {J[II . T oy : .
0.0 20 40 60 80 100
mfz
Hinh 5.6 Kh' i ph ¢ a metyl cyclopentan
5.5.2.Alken

Picion phantca al K egntl t h & hipttk@nh do Bl L t eleatronp). Gi ng
n h €anatték ph ¢ a cac alken #tch tH3h g ¢ 1 Hhhg n caanth iy kQ cach nhau 14
I’ h ndos tach cac nhomCH-. P i cn @ -nthche “(ntgh @ ° [plapictbbi b
s phaneballylicv.i M it 2 chtéh&hmignkl L*i. Khichtangaydng p hC
t Hgthix[yras chupdv Mc L a f fWely 2 phan talken.
+

+ .
CH3CH2CH2CH:CH2 —— CHQZCHCHZ + CH3CH2
m/z =70 m/z =41

+
o H

McLafferty CH 3_|
_— K + ‘ ‘
A

m/z =70 m/z =42



100

42
80
55
N ]
2 60-
E -
= 1 41
— 70
T 40
_ i
20 -
0.0 15, ..... lL!.,....:! |,'l' e
10 20 30 40 50 60 70 80
mJz
Hinh5.7: Kh' i ph ¢ a penil-en
5.5.3.Alkin
Pic ion phan't ¢ a alkin Eird. Cac alkincéiba” lfumk h “nged thy r » ml i (
1)*. Ngoai ra con thy s phén ebb so v in i ba th ion propargyl h/z= 39).
!
_ +
HCZC_Clj_R T» HC:C C H —— HC C= CH2
b H
R Ion propargyl m/z =39
100 ] v
80; 39
= 60
E i 27 53
© 40
20—-
15
o,o‘! ........ ,'l],"|||= J,‘ [
0.0 10 20 30 40 50 60
m/fz
Hinh 5.8 Kh' i ph ¢ a butl-in
5.5.4.Aren

Cachpctl t hhm c - ‘mmthh do vomg . &micat hpchti t hhm phc
mn h ° nghtdthanh cacion (MC2H2); (M-CsHz) v Lt i HKhi clng m



C8c nhon ddmmthmnic8§niyg ng ikrgs L trhi®L iV ivong (phénd;q_
benzylic) lamnl L i n h Bikbhion wopykuynIm/z£ 91). @)

+

; r
HE N
R QG —_— - HC=CH
R _ R' ¢ e —_—
¥
©/ Ion tropylium m/z =65
\ -R-CH, m/z =91

+
m/z="177

Cachpchtll t h hibhnbanh atiyl vi 3 carbon fr lén co ki n £ [y ras chuyw dch
H Weho wehm/z= 9 2g tii ttb thanh mt phan't alken.

. CHSCHz

m/z =120 Qg m/z =91 m/z=91

@
%
QQ% l' CH,

LA
’iﬂ/m/z=77\g m/z = 65

.
m/z =39 C;H; .| m/z=51

Tt :
McLaffert
H

m/z =120 m/z =92




100
i 91

80

60

Rel. Intensity
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i 92

39 51
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. 77 ‘
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Hinh 5.9 Kh" i ph ¢ an-propylbenzen

5.5.5.D%n xubll halogen

H p chiich a1 nguyén tclo €cho pic (M+2)yi "o € kbofn g 1'/n3, pcén
phant dos cé mtbg a "y v ¥Cl. H p chiich a 1 nguyén t brom <€ cho pic (M+2) c6
ceg, gin t ©hng, il @hen gicion phantdos cé mbga “rgv 8Br. S
| “@g cac nguyén tclo ha-b brom trong phantsSll ‘&  x 8tch i & | “@g céc pi¢ céch
xa pic ion phan t M. Ching heh, phan't ¢6 3 nguyén't clo <€ thby thém cac pic (M+2),
(M+4), (M+6).
5.5.6.Alcol, phenol

Céac alcollet m t, bt h a ng cholpi€ion phan triinh (c6 thkhéng thy khi cé trén
5 nguyén't C trong mth), con pic ion phan t¢ a alcol bt ba thikhong thphat hin.

Cécalcollet mt, mtthtin g “ ngv@@ras phanet v tribLl iv. i nhom-OH Wb
thanh carbocation (nhéomAh nnl ¢ T n g Itdch nitdh vi t]khl i ph s€gfn gi ng
n h € i phhg a hydrocarbon (cé thémbh CH=0'H m/z= 31).

o4 + .
R-CH,—OH — R-CH, + OH

o+ ®
R@OH — R 4+ CH,~OH

m/z=129,43,57,...

| o+ .
R—EELOH ———> R-CH=OH + H
(M-1)
H
i o+ + .
RYCHy-OH —= CHyOH + R
m/z =731



Trén ph ¢ acéacalcollc m t

c Bkl H dvieh (M-1 8 )

c h[nbngvis mHm tphant H,O, vith (M-H20-CHs) ¢ 1 ndhhk h§ m
100
B 31 56
41
80——
T 43
2 60 27
é 40
20 |
b 15
(M-1)
0.0 .l! L .|‘r||‘||. |‘I i -|. i ,_’?I
0.0 15 30 45 60 75 a0
myz

Hinh 5.10Kh" i ph ¢ a butl-ol
cl nWiphén ebl@gid} kn h €W hai mdb tia
carbocation Rkhac nhau. Carbocation can@b t ‘hr? g, elh ph ¢ a né cang hh.

Céc alcolbt hai, kit b a

Alcol boc hai
M*c agl, y/
RZCHZR' —— M-R6 " m @ nithh
OH M-R ‘cn@, tring binh
R'>R a
M-HOc @ g, yIu
Alcol boc ba
R" M* khong phat hin
l a ..
R—?—R’ — M-RoOcC @ g, nithh
OH M-Réc “@ g, kha nthh
RT>ZR™>R M-H.0 ‘cn@ yIL
100
i 45
80;
& 60
é 40 —
& 31 s9
20
| ‘ | i
0.0 4+ ”‘h.“ H.Liu.“.“.lll L.”.H.hluln.”.“.“.?.“..
10 20 30 40 50 a0 FO B8O
mfz

Hinh 5.11 Kh' i ph ¢ a but2-ol

‘o-g, gf®ag VEh e



Phenol
Trén ph ¢ a phenol, ¥ch ph _ngviionphantt heeg ¢ n g cl# nhEl Trén ph
clng V\thl:"y vigh 4 (M-28)_ ngv is mHNnhom CO, (M29) ngv is mHnhom CHO.

+
on 1* 0 H—| P
-H
—
m/z =93 m/z = 94 m/z = 66 m/z = 65
100 1 108
80
==y
2 60+
I
=
o 40
79
N 77 o0
20
b 390
27 |
O-O i - r T T . lI !‘[l]E I(ll!!l - !{ l !1 - ‘I| T T + |I r
0.0 20 40 60 80 100 120
myiz

Hinh 5.12Kh" i ph ¢ ao-cresol (2methylphenol)
5.5.7.Aldehyd, keton
lonphant ¢ a cac alehyd ntthttng, mtb d %" rcg, nic ©h €ngn ¢ ‘ht:@d)y
trénph ['.Bén¢h h L - Whbs:-phankblienkfax ung quanh cafbbon c
viech (M-1) “(hgtio@rénphc 8§c al de h ykhmizh2Bom) v~ v

— - -H
H—C:O+ <—R R—ﬁ—H - = R—CEOJr

m/z=129 (-)i- (M-1)

Cac aldehyd ch thing ¢ Hyco thAk[y ra's chuywi v McLafferty Wb vith (M-44), m/z
= 44,6

+ H YR

OH N OH R

+
~) — “ i
H o B \\ +
M-44

m/z =44, 58, 72,...



Al dehyd thhm cvi pada@ nihbménphl®n h @ xdihi ncac veh™
(M-1), m/z= 77 (GHs"), m/z= 5L,

H C_O+
=0t M =
C_O' -H + ‘C2H2 RN
. — — |\T| mE=51

+

m/z =105 m/z=T7
j -CO
_IT
@ m/z="178
100
i 44
] 43
80 o
= 1 27 41
'E 60 29
L
=
g 40
57
20 |
0.0 . . !! i _| Fl . ll ! | JI } ]lll L t - .l I .
0.0 15 30 45 a0 75 90
m/z

Hinh 512 Kh'i ph ¢ a butanl-al
n"iv iketon, Vthionphantt hegtsyrdl  rHehbit LI © ket ph@nnfnh hm.
ca keton Jhvitabl qligrakia WolU b ¢ calkyl kh i nhom carbonyl, nhém
alkylcangIn, knint ng d¢da@raodQi g calkylcénhu h mguyéB't carbon (co
Hg) s€co chuyM b McLafferty.

L4 .
|l

R R
R'—C=0 =<———— R-C-R —— R-C=0"

O
o+

o2 OH OH
— O U NG

MI i [otén ph ¢ a cac keton vong la 551g v i m[nh*Ot C-CH=CH,". Sau khi Xy ra
s phaneba, mn h n "oyt thadh do schuy v ¢ a nguyén't hydro.



+ +
o |° |O|
| _CH,CH,CH; .
— [ H ——— To=c-c=cn,

m/z =98 m/z =55

100 ] pore
80 — 42

60

98

Rel. Intensity
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20
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Hinh 5.13 Kh' i ph ¢ a cyclohexanon

5.5.8.Acid carboxylic

Acid carboxylic m¥th thing co6 eh ion phanty/y  n h ®re@tWy u a n “s.Frong L €
khi YWhionphantca aci dcdchengn riilmthh. Cac minh quan trong trén ph
¥ caacidla(M77)va(M45) tmMghnsgmitli OH v~ Wanarth cat ion R
ClO*va R. CI ngWquan sattthy cdc mfnh cha oxym/z4 5, 5'€0QGH, (
*CH,COOH, é) . ¢4sBcHchupiv Mdaf f e WehopME lh ¢ n g, antéhh td m/z
60, 74, ¢é

o2 OH
W i HO)J\/ R

Aci d t hhm njalkylghydrolxy, amina4hv tri orthocd thAt6 s mHIm t phan't
n &



i
00
H OW -
ot ot ¢}
- H,0 -CO

Acid salicylic

m/z =138 m/z =120 m/z=92
100 —
i o2
80 -
Py
a 607 138
[
=
T 40-
64
20 39
0.0 | - - 11‘ ]Ii u“ jlll‘l :|| ] 1 Lisgs I| i . . ‘. . . .
0.0 40 80 120 160
m/z
Hinh 5.14:Kh" i ph ¢ a acidsalicylic
5.5.9.Ester

C8&c e Smngedeh MiF @ (veh nay cé thikd W ester co kKhi ° hg@han't trén
200). S phannin h e s tn@xXy raf ba€lién K} xung quanh nguyén carbon carbonyl.

+ _ + +
R—ﬁ%OR’ — > R-C=0 +  OR'
0 M ithmbk L M1 yp
treng ch
3 :
R%C—OR’ — R + ﬁil—OR
M1 16 khi mth carbon néh Mi i b

M1 i/ khi mkh carbon dai

Cac g c acid c6 HsEcod chuyd v McLaffertyn h© t r onmagd ph ©n t

+
OH




Hinh 5.15:Kh" i ph ¢ a metyl butanoat
5.5.10.Amin
Kh'iph c¢a c §c Qaudritteodiuyb ni t/js,8cva mi m QL haah @ hmi |
phantlas 1T Ml i i @ @aanpnm®mtidt g * ndt®y/pvakhothy n hlsenatg
r»ivli ami n phanhfmh ° 8dthSy1as phaneblién ki}® v tribso v i nguyén
t N.

Hinh 5.16:Kh" i ph ¢ a isobutylamin



