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TOM TAT: Trong phdn iing Wittig, cdu hinh 18p thé cila anken sé tity thudc vao bdn
chét cdc nhém thé gdn vao nguyén tit photpho trong chdt trung gian ylid, dung méi,
nhiét d6. Thuong nhiing ylid khong bén trong diéu kién khong mudi va trong dung moi
luéng cyc phi proton sé cé khuynh hitdng cho alken cé cdu hinh Z va nhiing ylid bén sé
cho alken c¢é cdu hinh E. Hai phdn ung Wittig minh hoa hai hudng phdn ung trén da
dugc nghién citu. Phdn vng giita 12-hydroxydodecyltriphenylphosphonium bromide va
octadecanal tao ankel cd cdu hinh Z la chii yéu, (Z)-12-triaconten-1-ol; va phdn ung
giita 1,6,8-trimethoxy-9,10-dioxoanthryl-3-methyl-triphenylphosphonium bromide va
octadecanal tao anken cé cdu hinh E la chi yéu, (E) —3-(nonadec-I-emyl)-1,6,8-

trimethoxyanthraquinon. Cdu hinh cida cdc alken dugc suy dodn tit dit kién phé 'H NMR
va IR.

I. Gidi thiéu:

Phan tng Wittig dong vai trd quan trong trong téng hdp hitu cd va dugc sit dung kha phd
bi&n trong viéc tdng hgp cdc hgp chit thién nhién nhu chat kich thich t§ ting trudng, chat
din du cbn triing, duge phém ..[1, 2]. Mot vin d& ma cdc nha héa hoc quan tim dgi véi
phan ¥ng Wittig 12 1am cdch nao d€ tao ra anken c6 c&u hinh 14p thé nhu mong mudn. Mot
s8 k&t qua trudc ddy cho thay cau hinh 1ap thé clia anken hinh thanh (E hay Z) s&€ tuy thude
vao ban chit cdc nhém thé gin vio nguyén t phot pho trong chat trung gian ylid, dung moi,
nhiét d6. Thudng nhitng ylid khdng bén (vdi cdc nhém th& 1a H hay ankyl) trong diéu kién
khong mudi va trong dung mdi ludng cuc phi proton s& c6 khuynh hudng cho anken c6 ciu
hinh Z va nhitng ylid bén (véi cdc nhém thé c6 kha ning ti€p céch tot nhu nhan thom, este,
nitril..) s& cho anken c6 c&u hinh E [3, 4, 5]. '

II. K&t qua:

Bai bdo nay s& dé cip dén ha1 phan @ng Wittig cho thdy ciu hinh lap thé ciia anken s& thy
thudc vao ban chdt cic nhém thé trong ylid:

LiN(SiMe3);
HO-(CH32)12- PPthr + O=CH-(CH;),,-CH; ——-—P HO-(CH3)11-CH=CH-(CH3)16-CE (1)

(2)-12-triaconten-1=pl
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(E)-3-(nonadec-1-enyl)-1,6,8-trimethoxyanthraquino (I

Trong phén ng thif nhit, nhém th€ gén trén nguyén t phét pho trong ylid 1a gdc ankyl, chat
trung gian ylid khong bén, anken (I) thu dudc, 12-triaconten-1-ol chd y&u cé cdu hinh Z.
Trong phdn ¢ng thi hai, nhém th& gin trén nguyén td phét pho trong ylid 1a hé thdng nhan
thom anthraquinon ti€p cdch tot, chd't trung gian ylid bén, anken (II) thu dugc, 3-(nonadec-1-
enyl)-1,6,8-trimetoxianthraquinon chti y&u,cé cdu hinh E.

C4u hinh cda cdc anken dudc suy dodn tir dif kién phd '"H NMR va IR. Tit dit kién phd 'H
NMR ctia (I), miii ba & 5,34 ppm tudng dng v8i 2H cda ndi d6i CH,CH=CHCH, (hinh 1, a)
cho thdy chi c6 su ghép spin gifta proton cda néi d6i va proton clia nhém metylen canh néi
do6i, ma khong c6 sy ghép spin gitta hai proton clia n8i d6i. Qua dé cé thé két luan ring 2H
cdia n6i déi 1a twdng twong va khong thé dwa vao dif kién phd 'H NMR dé dy dodn c&u hinh
lap thé cda (I). Viéc chiu xa cic prooton ctia nhém metylen 1Am cho miii ba § 5,34 ppm
bié€n thanh miii don (hinh 1, b) cing khing dinh hon nhan dinh 2H cta ndi déi 1a tudng dudng

(b)
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Hinh 1: '"H NMR ciia 2H ciia néi déi trong (I) trudc khi chiéu xa (a) va sau khi chiéu xa (b)
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Nhuf vay, trong trudng hgp nay ciu hinh Z cda (I) s& dude dy dodn dua vao mili hdp thu hong
ngoai § 1645 em™ (Veec Z) va 687 cm! (©c=c 2).

Tir dit kién phd '"H NMR ctia (II) : miii da & 6,57-6,36 ppm (Hinh 2, a) tudng tng vdi 2H cia
nGi ddi Ar-CH=CH-CH, cho thdy c6 st ghép spin khong nhiing gifta proton ciia ndi doi va
proton clia nhém metylen canh ndi doi, ma con c6 sy ghép spin giita hai proton clia ndi doi.
Qua d6 c6 thé k&t ludn ring 2H clia ndi d6i 12 khdng twong duong. Mii da trong trudng hdp
nay dugc gidi thich 12 do 2H cla ndi déi ciing vdi 2H clda nhém metylen canh ndi dbi tao
thanh hé théng ABX, . Viéc chi€u xa préton ctia nhém metylen canh ndi d6i ¢ 2,25ppm 1am
cho miii da & 6,57-6,36 ppm bi&n thanh mii bdn (Hinh 2, b) cang khing dinh hon nhén dinh
2H ciia nSi dbi 1a khéng twong duong. Dua vao hing s6 ghép Jap = 15 Hz clia miii bon (ciing
chinh 14 hiing s& ghép gilta 2H cia ndi d6i) c6 thé dy dodn dugc (II) ¢6 c&u hinh E. Mii bon
trong trudng hgp ndy dugc gidi thich 13 do sau khi chi€u xa 2H cda nhém metylen canh n6i
ddi, 2H cia ndi ddi tao thanh hé thdng AB va ghép spin vdi nhau.

(b)

(a)
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Hinh 2: 'H NMR cdia 2H ciia ndi dbi trong (IT) trudc khi chi€u xa (a) va sau khi chi€u xa (b)

IIL Thyc nghiém:

Cic phd 'H, °C, IR, UV-Vis dugc ghi trong mdy Brucker DPX-200, Brucker WM-360,
Biorad-FT-IR-45, Perkil Elmer IR-710B, Hitachi-U-3210.

(Z)-12- triaconten-1-ol 0))

Nhé tir tir 2,2 ml dung dich LiN(SiMes), 1M trong THF vao hdn hgp chita 0,53 g mudi
phosphonium trong 2 ml THF dudi di€u kién khi trd & nhigt d¢ phong va khudy trong 30 phuit
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dé tao ylid. Sau d6 octadecanal (1 mmol) trong 1ml THF dugc cho vao tiY tif vio dung dich
ylid trén va khudy thém 1h30’. K&t thic phdn ng biing cdch thém 1ml nudc vao va khuidy
hén hgp phdn tng thém 30 phiit. Ding eter d€ trich sdn phim. Phin dung dich eter trich
dudc rita vdi nudc, 1am khan va dudi dung mdi. San pham (I) dudc cb 14p bing cdch sic ky
cdt silicagel vdi hé dung ly benzen / acetat etyl (10/1). Tygng chiy: 56—58 °C. 'TH NMR (CDCl,,
200 MHz): 5,34 (ba, ] = 5,2 Hz, CH,-CH=CH-CH,, chuyén thanh miii don sau khi chi€u xa §
1,9-2,1 ppm), 3,63 (ba, J = 7 Hz, 4H, 2 CH,-OH), 1,9-2,1 (da, 4H, CH,-CH=CH-CH)), 1,25
(don rong, 48H, (CHa).s overlap), 0,87 (ba, J = 6Hz, 3H, CHs) ppm. °C NMR (CDCl):
129,83 (C=0C), 62,69 (CH,-OH), 32,76; 31,91; 29,68; 29,43; 29,33 (cdc miii cia CH; overlap),
14,08 (CHs) ppm. IR (cm™): 1645, 687. MS (70 eV, 200°C) m/z: 436 (M*), 418 (M*-18), 390,
362, 334, 278, 222, 180, 152, 138, 109, 96, 82, 69, 55, 43.

(E) —3-(nonadec-1-enyl)-1,6,8-trimethoxyanthraquinon  (II)

Hdn hop gébm 138 mg mudi phosphonium (0,21 mmol), 60 mg K,CO; khan (0,42 mmol) va
40mg eter 18-crown-6 (0,15 mmol) trong 4ml CH,Cl, dugc dun hoan luu trong 15 phiit. 567 g
octadecanal (2,1 mmol) trong 4 ml CH,Cl, dudc cho tif tif vio hdn hdp trén dang dun hoan
luu trong 2 gidf. Sau d6é dun hoan luvu hdn hdp thém 30 phit. Hn hgp sau phdn tng dugc 1am
ngudi dén nhiét d6 phong, pha loing véi benzen va loc d€ loai K,CO;. Phan qua loc duge
rita v6i dung dich NaCl bdo hda, rdi véi nude, 1am khan va dudi dung mdi. Sdn phdm dugc
cd 14p bing cich sic ky cot silicagel dau tién v6i hé dung ly eter diu hda / acetat etyl (7/3)
dé thu hdi octadecanal du, sau d6 v6i hé dung ly cloroform / acetat etyl (1/1) thu duge (II)
v6i hiéu suit 90 %. Theng chiy: 128-130°C . '"H NMR (CDCls, 8, 360MHz): 7,82 (d6i, J = 1,2
Hz, 1H, Ar-H4), 7,33 (d6i, J = 2,2 Hz, 1H, Ar-H5), 7,18 (d6i, J = 1,2Hz, 1H, Ar-H2), 6,76
(doi, J = 2,2 Hz, 1H, Ar-H7), 6,57-6,36 (da, 2H, Ar-CH=CHCH,), chuyén thanh miii bon sau
khi chi€u xa & 2,25 ppm, Jag = 15,8 Hz), 4,0 (don, 3H, OCHj), 2,25 (da, 2H, Ar-
CH=CHCH,), 1,5 (da, 2H, Ar-CH=CH,CH,CH,), 1,25 (don r6ng, 28H, (CH;)4 overlap), 0,87
(ba, J = 6,3 Hz, 3H, CHj) ppm . *C NMR (CDCls) : 184,27 (C=0), 181,5 (C=0), 163,64 (Cyy),
161,67 (Car), 160,05 (Cqp), 143,25 (Cyr), 136,38 _(CaQ, 135,87 (Ar-CH=CH,), 134,7 (Ca,),
128,5 (Ar-CH=CHy), 122,03 (Car), 118,45 (Cur), 116,36 (CHar), 115,25 (Cyy), 105,25 (Co),
101,87 (Cay), 56,42 (2 OCHj; overlap), 55,81 (OCHz)," 33,13; 31,88; 29,66; 29,48; 29,32;
29,25; 28,99; 22,85; (CH; overlap), 14,09 (CH3) ppm. IR (cm™): 1662(ve=o), 1598(ve=c), UV
(EtOH, 7. 10°® mol/lit), Amax (€): 403 (8230), 280 (30667), 224 (41885).

STEREOSELECTIVITY OF ANKEN IN WITTIG REACTION

Tran Thi Ngoc Huyen

ABSTRACT: As general rule, in Wittig reaction the use of a nonstabilized ylide (with H
or alkyl substituents) and salt-free conditions in a nonprotic, polar solvents favors the
formation of (Z)-alkene isomer in reactions with an aldehydes. A stabilized ylide (with strongly
conjugated substituents such as an aromatic system) forms predominantly the (E)-alkene. Two
Wittig reactions are mentioned in this paper. In the first reaction a nonstabilized ylide formed
from 12-hydroxydodecyltriphenylphosphonium bromide reacts with octadecanal to form
predominantly (Z)-12-triaconten-1-ol, and in the second reaction a stabilized ylide formed
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from 1,6,8-trimethoxy-9,10-dioxoanthryl-3-methyltriphenylphosphoniumbromide reacts with
octadecanal to yield almost (E)-3-(nonadec-1-enyl)-1,6,8-trimethoxyanthraquinon. The
configuration of the two alkenes could be deduced from their IR and NMR spectroscopic data.
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