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ABSTRACT

EI MS of several of series of organic compounds were interpreted. It is demonstrated that:
for compounds containing >N-N=CH- group, the fragmentation reaction is characterized by a
rearrangement with a migration of H to N via four-membered ring transition state ; for

compounds containing  -O-CH,-COOH

, -O-CH,-CONH- or -S-CH,-COOH

group, a

rearrangement of H to O, N or S via five-membered ring transition state happened.

- MO DAU

Trong phuong phdp EI MS phan tir bi ban
phd bang chiam electron nang lugng t6i 70 eV,
trong khi d6 nang luong ion hod phan tir hgp
chat hitu co thuong chi vao khoang 7 - 15 eV.
Vi thé€, nang luong du thira trong ion phan tir du
dé gay ra su phan cit moi lién két clia n6 tao ra
vO s0 cation. Tuy nhién chi ¢6 nhiing cation nao
dl bén méi t6i duoc ban ti€p nhan va trén phd
mdi xudt hién pic tuong tng [1, 2].

Trong nhiéu trudng hop, cation bén duoc tao
thanh do xdy ra su chuyén vi. Dién hinh Ia
chuyén vi McLafferty gap & cdc hgp chat chia
cic nhém C=0O (axit cacboxylic, este, amit),
C=N (imin, hidrazon, oxim, semicacbazon),
S=O (este cha axit sunfonic). Chuyén vi
McLafferty c6 thé dugc xem nhu su phan cat
kém theo su dich chuyén nguyén tir H t6i di tir
do tao ra trang thdi chuyén ti€p vong 6 canh [1,
2].

MGi day, khi nghién citu phé EI MS clia mot
sO0 day hidrazon, axit, hidrazit, ching to6i thu
duoc nhiéu bang ching vé su chuyén vi H t6i N,
O va S khong theo kiéu chuyén vi McLaferty ma
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theo kiéu tao ra trang thai chuyén ti€p vong 4
hoac 5 canh nhu s€ trinh bay duéi day.

II - THUC NGHIEM

Céc chat nghién ciu thudc 4 day khac nhau,
célu trdc clia ching da dugc xédc dinh bang cdch
phoi hop cdc phuong phdp phd IR, 1D NMR,
2D NMR va MS [3 - 5]. Cong thic cdu tao cua
cac chit nghién citu dugce trinh bay & hinh 1.

Phé EI MS cua cdc chat day A, day C, day
D duoc ghi tréen mdy Hewllet Packard
Masspectrometer 5989B MS tai Vién Hod hoc,
Vién Khoa hoc va Cong nghé Viét Nam, cua cac
chit day B - trén may AutoSpec Premier (USA),
tai Khoa Hod hoc, PHKHTN, PHQG Ha Noi.
Gia tri m/z va cudng do tuong d6i (tinh ra %)
ctia pic ion phan t&r va cac pic chinh ti€p sau pic
ion phan tir duoc trinh bay & bang 1.

I - THAO LUAN
Dé 1am thi du, & hinh 2 ¢6 din ra mot phan

pho EI MS ctia Al. Giong nhu & phé cua Al, &
phé clia A2 - A8, sau pic ion phan tir déu c6 cic



pic v6i m/z bang 279, 166, 165, 137 ¢6 cudng
do 16n (bang 1), trong d6 pic 166 1a pic co ban
(cudng do tuong d6i 100%, riéng & A3 pic 166

o/CHz N NH N-NH
HaCO H3co©/k =5
CH Ar  HsCO H-A
CH3CH,CH,
(Al - A8) (B1 - B2)

c6 cuong do 84%). Cac pic khac, nhu 351, 293
248, 217, 204 (hinh 2), c6 cuong do khong dang
ké.

0-CHy
I /ES H5CO c=0
|
|
Ar HiCO e =CH-Ar
CH= CHCH3
(C1-C2) (D1 - D4)

Hinh 1: Cong thic cdu tao chung cua cic day hop chat nghién ciu (Ar: xem & bang 1)

Bdng I: C4c pic chinh trén phd khai luong ctia cac chat nghién citu

Hop chat Ar M (tinh) m/z (cuong do tuwong doi, %)
Al C:H,- 382 382 (17), 279 (25), 166 (100), 165 (50), 137 (75)
A2 4-CH,CH,- 396 396 (8), 279 (16), 166 (100), 165 (45), 137 (69)
A3 4-HOCH,- 398 398 (5), 279 (18), 166 (84), 165 (40), 137 (100)
A4 4-CH,OC¢H,- 412 412 (4), 279 (20), 166 (100), 165 (50), 137 (83)
A5 4-CIC,H,- 416 412 (2), 279 (6), 166 (100), 165 (50), 137 (80)
A6 pyrol-2-yl 371 371 (9), 279 (9), 166 (100), 165 (41), 137 (89)
A7 5-metylfur-2-yl 386 386 (7), 279 (7), 166 (100), 165 (40), 137 (78)
A8 pyrid-3-yl 383 383 (28), 279 (15), 166 (100), 165 (63), 137 (83)
B1 4-O,NC¢H,- 385 385 (4), 237 (100), 222 (42), 194 (32)
B2 3-O,NCH,- 385 385 (9), 237 (100), 222 (45), 194 (27)
Cl1 4-O,NC¢H,- 355 355 (10), 207 (100), 192 (12), 164 (4)
2 2-CH;0CH,- 340 340 (15), 207 (100), 192 ((11), 164 (6)
D1 4-CIC4H,- 358 358 (35), 164 (100), 149 (19), 121 (9)
D2 2-CIC H,- 358 358 (22), 164 (100), 149 (16), 121 (10)
D3 fur-2-yl 313 313 (20), 164 (100), 149 (18), 121 (8)
D4 pyrid-3-yl 324 324 (27), 164 (100), 149 (15), 121 (12)

Dua vao hinh 2 va cdc quy tic chiphdi su phan manh trong phuong phap EI MS [6] ¢6
thé gidi thich sy hinh thanh céc pic 279, 166, 165 va 137 trén phé cla céc hop chat diy A thong qua

truong hop cua Al nhu 6 so do 1.

Phé EI MS clia céc hop chat diy B dugc dac trung bdi céc pic manh v6i m/z bang 237, 222
va 194. Ching t6i cho rang su phan manh ion phan tir ctia céc hop chat day B xdy ra twong tu nhau
va dugc minh hoa bang trudng hgp cta Bl nhu ¢ so d6 2.

Phé EI MS ctia céc hop chat day C duoc dic trung boi cac pic véi m/z bang 207, 192 va 164.
Su phan manh cua ion phan tir cic hgp chat day C cling xay ra twong tu nhau va dugc giai thich

thong qua trudong hgp C1 nhu & so do 3.
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Hinh 2: Mot phan phé EI MS cuia hop chat Al

N\ + N\ +
C3H5 o] N - CHs-CN CsHy Q. N
N/. S 'L4 / S
\\’)’—) H
OCHj,4 C—H OCHj3
|
382 (17) CeHs 279 (25) N-NH
"¢ =S
=N
CcO ° T
C3H7Q - CsH; o~ c.H, OH
+ +
OCHj, OCHj, OCHj
137 (75) 165 (50) 166 (100)

So do 1: Su phan manh cuia [A1]" (gid tri m/z va cudong do tuong doi dugce ghi dudi moi cong thiic)

. H
CI:H3 _N :" (I:H3 N/N + (I:H3 /H +O/CH3 H
© =S (ONCeHACN )=S - "0y I >=S \ n-N
(4N\ P-O2NCeHy4 N - CHs N .co >=S
N H \ > N
Q HL 7 (|) fe} H \
Ha ¢ CH, H
385(4) CgH4NO,-p 237 (100) 222 (42) 194 (32)
So do 2: Su phan manh cua [B1]"
N’H + . /H + H+ H+
=S ' L >-s| . NN NE S
/©_(U?N\ - p-OoNCgH,CN O_LN - CHy AN -co AN B
. \ \ - \
¢ N o H H H
CHs | CHj o
355 (10) CgH4NO,-p 207 (100) 192 (12) 164 (4)

So dé 3: Su phan manh cua [C1]*
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O ca 3 so d6 phan manh trén con dudng din
dén pic ion co ban (pic c6 cudng do manh nhat)
déu di qua giai doan chuyén vi nguyén tir H dén
nguyén to N thong qua trang thdi chuyén ti€p
vong 4 canh nhu & so d6 4. C6 thé hinh dung su
tao thanh va bién ddi cla trang thdi chuyén ti€p
0 s0 d6 4 nhu sau: Tuong tic gitta cap electron
chua chia ctia N di vong v6i H cua nhém imin
dan t6i hinh thanh lién két N-H, dong thoi 2 cap
electron & chuyén dich theo chiéu miii tén cong,
mot cap tra lai cho N di vong, cap kia tré thanh
lién két © gitra C va N tao ra lién két ba C=N.

Thong thuong thi trang thdi chuyén ti€p
vong 4 canh la khong thuéan 1¢i vi kém bén. Tuy
nhién trong truong hop cta 3 day hop chat néu
trén do trang thdi chuyén tiép d6 din dén tao
thanh hop chat nitril Ar-CN va ion manh bén

vitng nén kiéu phan manh qua trang thai chuyén
ti€p d6 vin canh tranh dugc véi cdc kiéu phan
manh khac.

So do 4: Chuyén vi H dén N qua trang thai
chuyén ti€p vong 4 canh

D6i v6i cac hop chat day D, pic ion co ban
164 (100%) chi c6 thé dugc giai thich do su
tao thanh trang thai chuyén ti€p vong 5 canh
nhu ¢ so d6 5. & ddy nay cdn xdy ra su phan cat
lién két O-CH, 1am xuit hién cédc pic khac, nhu
pic 195 (30%) doi v6i D1 (so do 5).

H_ + +
CsHs ¢ N-N HoC CsHs CsHs
.. | cH — "] N=N=CH-CgH,Cl-p . N
o CO 1] oc oH| ~CHs, OH
C CgH4Cl-p
358 (35) OCH; H; 164 (100) OCH4 149 (19) O
- C3H5 < 2 d H C\ - CO
OCH;  — | NH
+ ocC _% CsH
CHz-CO-NH'Nch-C6H4CI'p —_— p'C|C6H4-C:NH 315
+
195 (30) 138 (17) 121 (9) OCHjz

So do 5: Su phan manh cua [D1]*

O so d6 1, ngoai su chuyén vi qua trang thdi
chuyén ti€p vong 4 canh, con xay ra su chuyén
vi qua trang thdi chuyén ti€p vong 5 canh trong
su hinh thanh ion 166 (100%) ttt ion 279 (25%).
Tru6c day [7] khi nghién ctu phé EI MS cla
mot sO axit aryloxiaxetic va hidrazit cia ching,

chiing t6i cling da nhan xét rang: su tao ra ion
[ArOH]" tlr ion phan t&t [ArOCH,COOH]" hoac
ion phan to [ArOCH,CONHY]" (Y = H, NH,,
NHR, ...) chi ¢6 thé giai thich bang su chuyén vi
nhd tao thanh trang thai chuyén ti€p vong 5
canh dugc tém tat nhu trong so do 6.

H-0 M o + H,C—C=0 H—NY 77
A—G ( \c:o _HCC=0 M| - v Ar—O// E::o
Y Ar-0 e
H, H,

So do 6: Su chuyén vi H dén O qua trang thdi chuyén ti€p vong 5 canh

Khic v6i & trang thdi chuyén tiép vong 4

canh (so d6 4), & so d6 6 lién két hidro gitta O &

nhém ArO v6i H 6 nhém OH hoidc NH lam dé

dang cho viéc tao thanh trang théi chuyén tiép

vong 5 canh ma & d6 cap electron chua chia clia

O dén nhan lay proton, 2 cép electron § chuyén
dich theo chiéu miii tén cong, mot cap chuyén
dén O, cap kia tao lién két O-CH, hoac N-CH,
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hinh thanh vong 3 canh tach ra.

Trong cong trinh trudc day [8], ching toi da
nhan thdy mot huéng chung trong su phan manh
cta nhiéu day hop chat di vong ¢6 nhém -S-
CH,-COOH 1a su tach lacton C,H,0,. Su tach
lacton nhu thé chi c6 thé gidi thich dugc boi su
phan manh qua trang thdi chuyén tiép vong 5
canh biéu dién nhu & so do 7.

—_ +
1 o\c o| -HCL0 Nk
—_ = - /
AN © Ar-S
H,

So' doé 7: Su chuyén vi H dén S qua trang théi
chuyén ti€p vong 5 canh

Nhu trén di thdy, chuyén vi nhd su tao
thanh trang thai chuyén ti€p vong 4 va 5 canh
khong phai 1a hién tuong don 18, né xay ra &
nhiéu diy hgp chat c¢6 céu tao khd khéic nhau.
Nho trang théi chuyén ti€p vong 4 hoic 5 canh
nhu trén ta ¢6 thé gidi thich duoc nhitng qué
trinh phan manh ma & d6 ngoai su phén cit lién
két con ¢6 su chuyén nguyén tir H tir hop phan
nay sang hgp phan khac cta ion bi phan manh.

IV - KET LUAN

Tu su phan tich phd EI MS ctia nhiéu day
hop chat khac nhau, ching t6i da chiing to rang:
Doi v6i cac hop chat chia cau tao >N-N=CH-
c6 su chuyén vi H tir nhém imin (-N=CH-) t6i
>N- qua trang thai chuyén ti€p vong 4 canh; D6i
vGi cac hgp chit chia cau tao -O-CH,COOH, -
O-CH,-CONHY hoac -O-S-CH,COOH c¢6 su

Tdc gid lién hé: Nguyén Hiru Pinh
Khoa Héa hoc,

Truong Pai hoc Su pham Ha Noi.
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chuyén vi H tir nhém OH hoidc nhém NH t6i O
hodc S qua trang théi chuyén ti€p vong 5 canh.
Nhitng chuyén vi nhu trén c6 thé duoc van dung
mot cdch tién ich trong phan tich phé EI MS
ctia cdc hgp chat hitu co.
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