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TONG HQP MOT SO BENZENSULFONAT ARIL
DUOI SU CHIEU XA VI SONG

TRAN THI KIM NGAN’, LE NGOC THACH”

TOM TAT
Viéc tong hop mét sé benzensulfonat aril, chat nén cho phdn vmg chuyén vi Fries,
dwge trinh bay trong bai bao nay. Cac benzensulfonat aril néi trén duoc tong hop dédang
bang phdn ung gita tam phenol p-tri hoan va clorur benzensulfoml dudi sw chiéu xa vi
song. Trong so cdc phenol sir dung, hop chdt mang nhém thé cho dién tir phan vmg dé
dang hon nhitng hop chdt mang nhém thé rit dién tir.

Tir khéa: benzensulfonat aril, chiéu xa vi séng, clorur benzensulfonil, phenol p-tri hoan
ABSTRACT
Synthesis of some aryl benzenesulfonates with microwave irradiation

The synthesis of some aryl benzenesulfonates, a ground substance for the
transposition reactivity of these phenols is described in this paper. Aryl benzenesulfonates
mentioned above are easily synthesized from the reaction of eight p-substituted phenols
and benzenesulfonyl chloride under microwave irradiation. Among these phenols used, the
compounds bearing electron- substituent group take place more easily than the one
bearing electron-withdrawing ones.

Key words: aryl arenesulfonates, p-substitued phenol, benzenesulfonyl chloride,
microwave irradiation

1.  Piatvandé

~ Cachgp chat diaril sulfon la nhitng trung gian trong nhiéu qui trinh san xuét’ dugc
pham nhu tong hop thuoc khang ung thu [6], di€u che polimer va san xuat cac chat digt
nam, diét con trung [11,13].

Céc diaril sulfon co thé diéu ché bang nhiéu phuong phap, trong d6 phan tng

chuyén vi Fries cac arensulfonat aril 1a thuong dugc s dung nhat [2].

_ Arensulfonat aril, chat nén dé tong hop céc diaril sulfon, dugc diéu ché bang
nhi€u phuong phdp, trong d6 phuong phap sulfonil hoa phenol bang clorur arensulfonil
[1,8,14] la théng thuong nhat.

Phan tng sulfonil hda cac hgp chat phenol nham tong hop céc arensulfonat aril
thuong dugc xuc tac bai: piridin [6,15], MesN.HCI [19], 1,4-diazabiciclo[2.2.2]octan
(DABCO) [7], NaOH [5], Fe**-montmorillonite [3], va céc poliacid di thé nhu
AIPW12040 [4], A|203/MeSO3H [16]

" Hoc vién Cao hoc, B& mén Hoa hoc Hivu co' Khoa Hoa hoc Trwdng PHKH TN, DPHQG TPHCM
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Ngay nay, viéc st dung cac nguyén tic Hoa hoc Xanh trong tong hop hiru co dé
rat phd bién [18]. Tuy nhién, viéc ap dung cac phuong phap méi nay trong phan tng
sulfonil hda phenol chua dugc cha y dén.

Do d6, chung t6i tién hanh khao sat phan ung sulfonil hoa cac phenol para-tri
hoan (cac phenol mang nhoém thé ¢ vi tri para) bang clorur benzensulfonil trong moi
truong NaOH dudi sy chiéu xa vi song [9] dé khao sat anh huong cta cac nhom thé
para dén do phan img.

0
OH + Cl g NaOH ot
+ Cl—
II He |
¢
R: R:

H 1 H 9
F 2 F 10
Cl 3 Cl 11
Br 4 Br 12
I 5 I 13
CN 6 CN 14
OMe 7 OMe 15
Me 8 Me 16

So dé 1. Cac phenol va benzensulfonat aril fuwong ting

2. Thuwc nghiém
2.1. Hoa chdt

4-Fluorophenol, 4-clorophenol, 4-bromophenol, 4-iodophenol, 4-cianophenol, 4-
metoxiphenol, clorur benzensulfonil (Aldrich). Phenol, 4-metilphenol (Trung Quoc).

2.2. Thiét b

L0 vi song chuyén dung Discover, CEM.
2.3. Phwong phap xdc dinh

Hi¢u su‘ét phan tmg dugc xac dinh bang phuong phép sdc ki khi trén may Agilent
6890N véi dau do FID. Chuong trinh nhiét: Nhiét d6 dau 60 °C, tang 25 °C/phit den
190 °C, tang 10 °C/phut dén 260 °C .

- Co cau cac san pham dugc xac dinh: - bang phuong phap sic ki khi ghép khoi

pho trén may Agilent 6190N; - pho cong huong tir hat nhan *H-NMR trén may Bruker
500 MHz.

Nhiét 3o nong chay trén may Blchi Melting Point B-545.
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2.4. Thuc nghi¢m tong qudt
2.4.1. Piéu ché phenoxid natrium

Can 1 mmol phenol 1 vao 6ng nghiém chuyén dung hoic binh cau, thém 0,32 ml
dung dich NaOH 20 %, khuiy déu.
2.4.2. Piéu ché benzensulfonat phenil

% Bdng phwong phdp nhiéu xa vi séng

Can 1 mmol clorur benzensulfonil cho vao ng vi séng chuyén dung chira dung
dich phenoxid natrium da diéu ché ¢ trén, tat ca duoc dat vao 10 vi séng chuyén dung.
Thyc hién phan tng theo cac diéu kién khao sat. Sau phan tmg hdn hop san pham dugc
trung hoa véi dung dich HC1 1 M, ly trich véi dietil eter. C6 quay thu hoi dietil eter,
can. Ghi két qua GC, tinh hiéu suat.

% Bang phwong phdp dun khudy tir [3]

Cho 1 mmol clorur benzensulfonil vao binh cau 25 ml chira dung dich phenoxid
natrium da diéu ché ¢ trén. Phan img dugc thyc hién ¢ 70 °C trén mot méay dun khudy
tir diéu nhiét véi te do khudy 1a 500 vong/phit. Sau phan tmg hdn hop san pham duoc
trung hoa véi dung dich HC1 1 M, ly trich véi dietil eter. C6 quay thu hoi dietil eter,
can. Ghi két qua GC, tinh hiéu suat.

3.  Két qua va thio luin
3.1. Piéu ché benzensulfonat phenil 9 duwdi sw chiéu xa vi séng
3.1.1. Anh hwéng ciia nhiét dé

Pé khao sat anh hudng ciia nhiét do chiéu xa vi song trong phan tng sulfonil hoa
1 bang clorur benzensulfonil, giit nguyén:-Ti 1& mol phenoxid natrium:clorur
benzensulfonil 1a 1:1; - Thoi gian chiéu xa vi séng 1a 10 phat. Két qua duoc trinh bay
trong bang 1. Nhiét d6 phan tmg khao sat dwoc thiét 1ap bang cach cai dit thong sb
nhiét do caa 10 vi sng chuyén dung.

Bdng 1. Hiéu sudt 9 theo nhigr dg phdn itng

Nhiét dd (°C) 50 60 70 80 90 100
% GC 7514 9242 9899 |9980 |8943 |8549
Hiéu sudt 9 (%) | 49 80 81 81 77 74
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Dé thi 1. Hiéu sudt phdn teng ester héa theo nhiét dp

Két qua bang 1 cho thay, khi ting nhiét do tir 50 °C Ién 60 °C, hi¢u suat 9 tang Ién
dang ke, tir 48,6 % lén 80,3 %.ﬁ Sau d6, hiéu spét tang cham, r6i giam xuong. Do do,
ching toi chon nhiét do 70 °C de khao sat cac yeu to con lai.
3.1.2. Anh hwéng ciia thoi gian chiéu xa

Pé khao sat anh hudng cua thoi gian chiéu xa vi song trong phan tng ester hoa 1
bang clorur benzensulfonil, gitt nguyén: - Ti 1& mol phenoxid natrium:clorur
benzensulfonil 1a 1:1; - Nhiét do : 70 °C. Két qua dugc trinh bay trong bang 2.

Béng 2. Higu sudt 9 theo thoi gian

Thaoi gian (phut) 5 10 15 20
% GC 85,4 98,99 99,52 100,00
Higu suit 9 (%) 76 81 82 84
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Dé thi 2. Hiéu sudt phdan ieng sulfonil hda theo thoi gian
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Két qua khao sat cho thay, khi ting thoi gian chiéu xa vi séng, hiéu sut 9 tang
Ién dang ké. Chang han, khi tang thoi gian chi€u xa tu 5 phut 1én 10 phat, hiéu suat
phan Gng tang ttr 76 % 1én dén 81 %. Sau cjé, su tang ndy cham lai. Hiéu suat 9 chi tang
tr 81 % 1én 84 % khi tang thoi gian chieu xa vi song 1én 10 phat. Do do6, chung t0i
chon thoi gian d€ thuc hién phan tmg 1a 10 phat.
3.2. Ap dung diéu ki¢n t6i wu ciia phén teng sulfonil hda 1 thanh 9 18n céac ddn xudt
phenol p-tri hoan khac

Khi thay thé 1 bang cac phenol khac, két qua vé hiéu suat thu duoc ghi trong
bang 3.

Bdng 3. Hiéu sudt phdn teng theo bin chit nhém thé para

Arensulfonataril |9 10 11 12 13 14 15 16

R H F Cl Br I CN OMe | Me

% GC 98,99 89,61 |92,52 | 8433 |7996 |6542 |84,89 |8121

Hiéu suit (%) 8L |89 |91 |8 |70 |48 |88 |80
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Dé thi 3. Hiéu sudt phdn ieng sulfonil hoa theo ban chét nhém thé para
Nhu vay, viéc thay Qéi c4c nhom thé c¢6 anh hudng dén do phan mg cua céc
phenol p-tri hoan. Trong s6 céc phenol sur dung, hop chat mang nhom the cho dién tir
phan tmg dé dang hon nhitng hop chat mang nhom thé rat dién tir [10]. Viéc nay o thé
giai thich do mat d¢ dién tir trén nguyén tir oxigen cua phenoxid cang cao thi do phan
ung cang cao. Do do:
- Nhém thé halogen (-F, -Cl, -Br, -1) ¢6 hiéu tmg cong huéng dwong nhung ciing
c6 hi¢u ing cam am. Tinh chung hai hi¢u ung d6 phan tmg cua cac halogen s& khac
nhau. Trong d6, p-clorophenol cho phan mg tt nhat trong cac din xuat halogen Vi
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hiéu ing cong huong duong lan at hiéu img cam &m nén mat do dién tr trén oxygen
trong hop chat nay giau hon ¢ cac dan xuat halogen khac.
- Nhém thé -OMe ¢ hiéu tmg cong husng duong va hiéu tmg cam am, nhung tinh
chung 1a cho dién tir manh, do d6 phan trng dé dang.
- Nh6m thé -CN ¢6 hai hi¢u (g dién tir déu &m nén mat do dién tir trén O it nhat.
Do do, d9 phan ung thap nhat.
- Nh6m thé -Me ¢6 hiéu mg cam dwong nhung & vi tri para nén khong manh nén
kha nang phan tng tuong duong voi phenol khong mang nhom the.
Céc két qua trén phu hop vai [10].
3.3. So sanh hiéu sudt phdn teng sulfonil hoa theo phuwong phép kich hoat
~ Thuyc hién lai phan tng giﬁu tién & diéu kién t6i wu tim duoc & trén, lan luot thay
doi phuong phap kich hoat. Két qua dugc trinh bay trong bang 4.
Bing 4. Hiéu suit 9 theo cdic phwong phdp kich hoat khdc nhau

Phuong phap kich hoat | % GC Hiéu suét (%)
Vi song 98,99 81
Pun khudy tir 60,26 54

Trong cung thoi gian phan tng 1a 10 phat:
- Pun khudy tir: higu suat phan tmg khong cao.
- Chiéu xa vi song: hdén hop phan ung duge 1am ,néng mot cach truc tiép, nhanh
chong nén dat hi€u suat cao hon phuong phép dun khuay tir truyén thong.
3.4. Dinh danh sin pht’fm
Co céu cua cac san pham 9 - 16 duoc xéac dinh boi phd *H-NMR, GC-MS:
9: Benzensulfonat phenil
Chat 16ng khong mau.
'H-NMR (CDCls, 500 MHz): & (ppm) 6,961-6,987 (dt, J=8, 1 Hz, 2H, Ar-H),

7,218-7,294 (m, 3H, Ar-H); 7,496-7,528 (td, J=8, 1.5 Hz, 2H, Ar-H), 7,619-7,671 (tt,
J=7.5,1Hz, 1H, Ar-H), 7,818-7,837 (dd, J=7.5, 1 Hz, 2H, Ar-H).

MS: m/z = 234 (M").

S liéu phi hop véi [12].

10: Benzensulfonat 4-fluorophenil

Tinh thé, mau tring, nhiét d6 nong chay: 60-61,5 °C.

'H-NMR (DMSO, 500 MHz): § (ppm) 7,040-7,075 (it, J=6.5, 4 Hz, 2H, Ar-H),

7,164-7,215 (tt, 8.5, 4 Hz, 2H, Ar-H), 7,640-7,671 (t, J=8 Hz, 2H, Ar-H), 7,783-7,814
(tt, J=8, 1.5 Hz, 1H, Ar-H), 7,844-7,863 (dd, J=6.5, 1.5 Hz, 2H, Ar-H).

MS: m/z = 252 (M").
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11: Benzensulfonat 4-clorophenil
Chat 16ng, mau vang nhat.
'H-NMR (DMSO, 500 MHz): § (ppm) 7,025-7,057 (dt, J=9, 2.5 Hz, 2H, Ar-H),

7,354-7,385 (dt, J=9, 2.5 Hz, 2H, Ar-H), 7,612-7,644 (tt, J=8, 2 Hz, 2H, Ar-H), 7,747-
7,779 (tt, J=8, 1 Hz, 1H, Ar-H), 7,859-7,882 (dt, J=8, 1 Hz, 2H, Ar-H).

MS: m/z = 268 (M").

12: Benzensulfonat 4-bromophenil

Tinh thé, mau tring, nhiét d6 nong chay: 44,5-45,5 °C.

'H-NMR (DMSO, 500 MHz): & (ppm) 6,974-6,992 (d, J=9 Hz, 2H, Ar-H),

7,535-7,552 (d, J=8.5 Hz, 2H, Ar-H), 7,638-7,669 (t, J=7.5 Hz, 2H, Ar-H), 7,782-
7,812 (t, J=7.5 Hz, 1H, Ar-H), 7,855-7,870 (d, J=7.5 Hz, 2H, Ar-H).

MS: m/z = 314 (M").

13: Benzensulfonat 4-iodophenil

Tinh thé, mau tring, nhiét d6 nong chay: 52-53 °C.

'H-NMR (DMSO, 500 MHz): & (ppm) 6,824-6,842 (d, J=8 Hz, 2H, Ar-H),

7,645-7,676 (t, J=8 Hz, 2H, Ar-H), 7,705-7,722 (d, J=8.5 Hz, 2H, Ar-H), 7,793-7,823
(t, J=7.5 Hz, 1H, Ar-H), 7,854-7,869 (d, J=7.5 Hz, 2H, Ar-H).

MS: m/z = 360 (M").

14: Benzensulfonat 4-cianophenil

Tinh thé, mau trang, nhiét d6 nong chay: 56-60 °C.

'H-NMR (DMSO, 500 MHz): & (ppm) 7,246-7,274 (dt, J=7, 2.5 Hz, 2H, Ar-H),

7,661-7,693 (td, J=7, 2.5 Hz, 2H, Ar-H), 7,812-7,846 (tt, J=7.5, 1 Hz, 1H, Ar-H),
7,881-7,890 (t, J=2.5 Hz, 2H, Ar-H), 7,899-7,909 (t, J=2.5 Hz, 2H, Ar-H).

MS: m/z = 259 (M").

15: Benzensulfonat 4-metoxiphenil

Tinh thé, mau tring, nhiét d6 nong chay: 48-50 °C.

'H-NMR (DMSO, 500 MHz): & (ppm) 3.709 (s, 3H, OMe), 6,875-6,899 (dt, J=9,

2.5 Hz, 2H, Ar-H), 6,906-6,930 (dt, J=9, 2.5 Hz, 2H, Ar-H), 7,644-7,675 (tt, J=7.5,
1.5 Hz, 2H, Ar-H), 7,788-7,846 (m, 3H, Ar-H).

MS: m/z = 264 (M").

S liéu phi hop véi [12,17].

16: Benzensulfonat 4-metilphenil

Tinh thé, mau trang, nhiét 4o nong chay: 43-45 °C.

'H-NMR (DMSO, 500 MHz): & (ppm) 2.186 (s, 3H, CHs), 6,837-6,853 (d, J=8

Hz, 2H, Ar-H), 7,089-7,105 (d, J=8 Hz, 2H, Ar-H), 7,606-7,637 (t, J=2.5 Hz, 2H, Ar-
H), 7,747-7,776 (t, J=2.5 Hz, 1H, Ar-H), 7,806-7,821 (d, J=7.5 Hz, 2H, Ar-H).
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MS: m/z = 248 (M").
sé lidu phu h0’p Vi 17]

liéu co lién quan
4.  Kétluan

Nhu vay, phan 1’Ing sulfonil héa mot sd phenol p-tri hoén bang clorur
benzensulfonil trong moi truong NaOH dé dugce thyc hién. Sy kich hoat phan tmg duéi
sy Chleu Xa vi song rut ngan thoi gian phan g so véi phuong phép dun khudy tir
truyén thong. Nghién ciru ndy cho thiy cac nhém thé para khac nhau o anh hudng
khac nhau trén d6 phan ung cua cac phenol p-tri hoan. Nhimg nhom the cho dién tir
tang hoat phan ng, nguoc lai nhirg nhom thé rat dién tir 1am giam hoat phan {rng.
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