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TOM TAT: Mgt trong nhiing phdn ing tao néi carbon-carbon 1& phan i:ng ghép cip chéo
giira tosilat alkil (R-OTs) va tac chat Grignard véi sir hién dién cia xic tac tetraclorocuprat
litium. Du6i sir hoat héa ciia siéu am, phdan iing Xdy ra rat tot trong thoi gian ngan 30-45 phit va
dat hiéu sudt cao (>90%). Pdc biét phan ing ciing thanh cong véi tosilat alkil day dai.

1. GIOI THIEU

Su tao ndi carbon—carbon 1a mot nhém phan g rat quan trong trong téng hop hitu co. Mot
trong nhitng phan ng dé la sy tao ndi carbon—carbon tir phan ang ghép cap chéo giiratosilat alkil
(R-OTs) vdi tac chit Grignard . Cho dén hién nay, phan ung ndy da duoc tng dung rét nhidu
trong c&c quy trinh téng hop hitu co 122,

Theo nghién ciru cua Fouquet va Schlosser ¥, phan ng ghép cip chéo xay ra véi sy hién
dién cua xuc téc tetraclorocuprat litium (Li,CuCl,) trong dung mdi tetrahidrofuran khan ¢ -78 °C
V6i thoi gian khudy quadém, day 1a mot phan ang tuong déi khé. Gan day, Moreira® béo céo da
thuc hién phan @ng ghép cap chéo gira tosilat 2,6-dimetil-1-dodecanil véi bromur n-
propilmagnesium nhung khong thanh cong. Mic dii téc gia d& c6 gang thay doi ti 1¢ mol téc chat,
lugng xUc tac, nhiét do nhung sin pham thu dugc khdng phai |a sy tao noi carbon—carbon mala
san pham cia phan wng thé nhom xuét tosilat bang bromur. Nhithg nghién ciru trong nhirng nam
gin day ching to siéu am 89 ¢4 hoat héa rat tét cho nhiéu loai phan tng khéc nhau. Véi nhitng
phan tng & nhi¢t do thap khong thé thuc hién véi bon siéu am thi viéc sir dung thanh siéu am s
khéc phuc dugc nhuoc diém nay.

Trong béo céo ndy, ching tdi sir dung siéu am dé hoat héa phan wng ghép cap chéo theo diéu
kién giéng nhu cia Schlosser M. Phan tng dugc biéu didn theo So db 1.

So d6 1. Phan ing ghép cap chéo giiratosilat alkil vatac chat Grignard
LiZCuC14, THF

R'-OTs + R MgX R
siéu am., -78 °C

2. KET QUA VA BAN LUAN

Truéc hét ching t6i khao sét thoi gian hoat héa phan (ing bang siéu am. Chat nén la tosilat
3,7-dimetil-6-octenil véi tac chat Grignard bromur etilmagnesium tao sin pham 2,6-dimetil-2-
decen. Két qua dugc ghi trong Bang 1.

Bang 1. Khao sét phan ting ghép cap chéo hoat hda bang siéu am theo thoi gian

STT Thoi gian (pht) Hiéu suit (%)°
1 60 97
2 45 9
3 30 97
4 20 80

Ghi cht: © Hiéu suit co lap
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Khi dirng phan ang sau khi siéu am 20 phit, chat nén tosilat van con. Sau 30 phit, tat ca
tosilat chuyén héa hoan toan thanh san pham, phan rng hoan tat voi hiéu suit 97%. Mau cia
dung dich phan tng chuyen tr xam dyc sang nau va cuoi clng nau den. Ching t6i sr dung diéu
kién phan tng ndy dé thuc hién trén mot sd chét nén tosilat va tac chit Grignard khac. Két qua
ghi trong Bang 2.

Bang 2. Hi¢u suat phan ng ghép cap chéo bang siéu am véi thoi gian 30 phit

STT R R? San pham thu duoc Hiéu sut
(%)
1 3,7-Dimetil-6-octenil Etil 2,6-Dimetil-2-decen 97
2 3,7-Dimetil-6-octenil n-Butil | 2,6-Dimetil-2-dodecen 95
3 | 3,7-Dimetil-6-octenil n-Pentil | 2,6-Dimetil-2-tridecen 94
4 | 4-Metil-1-decanil 2-Hexil | Bromur 4-metil-1-decanil -
5 | 4-Méetil-1-undecanil 2-Hexil | Bromur 4-metil-1-undecanil -

Két qua trong Bang 2 cho thay phan g xay ra rat tét trén chat nén tosilat 3,7-dimetil-6-
octenil véi hiéu suat phan tng cao, dat 94-97%. Theo nghién ctiru caa Schlosser ™, néu diing

phuong phép khudy tir, phan tng dwoc thuc hién qua dém.

Két qua cua chiing toi cho thdy ring voi sy hoat hda cia siéu am, phan ing hoan tat trong
mot thoi gian rat ngan (30 phut). RS rang, siéu am gidp rdt ngan dang ké thoi gian phan ung (hon
20 14n). biéu ndy lam don gian héa quy trinh thuc hién. Sy kich hoat caa siéu 8m c6 thé duoc giai
thich qua hién tuong tao “bot” vava “bot” khi truyén qua mot moi truong thé long. Chinh sy va
“bot” cung cap nang lugng dé thuc hién phan ang.

Tuy nhién, véi 2 cht nén tosilat co day alkil dai 1& 4-metil-1-decanil va 4-metil-1-undecanil
phan &tng véi bromur 2-hexilmagnesium, phan tng ghép cap chéo khong xay ra nhu mong mudn.
San pham tao thanh do sy thay thé nhdm xuat tosilat bang bromur. Két qua nay ciing 1ap lai véi
nhiéu thi nghiém sau d6 ca véi phuong phép siéu am va khudy tir. Bay ciing la vin d&é ma tac gia
Moreira'® gap phai khi cb ging diéu ché 5,9-dimetil pentadecan tir tosilat 2,6-dimetil-1-dodecanil
vé6i bromur n-propilmagnesium. Cudi ciing, phan g ciing thanh céng (Bang 3) khi chiing toi
thyc hién phan ang véi hai diém can luu y:

1. Loai bo cin than cin rin trong dung dich tac chit Grignard viradiéu ché.

2. Trong quatrinh tang nhi¢t do phan tng |én nhi¢t do phong, chdng toi gitr phan tng ¢ 0 °C
thém 15 phut, nhu vay, thoi gian phan tng tong cong 145 pht.

Bang 3.Hiéu suit phan tng ghép cap chéo véi tosilat akil day dai

STT R! R? San pham thu dugc Hiéu suit
(%)
1 | 4-Méetil-1-decanil 2-Hexil | 5,9-Dimetil pentadecan 93
2 4-Metil-1-undecanil 2-Hexil | 5,9-Dimetilhexadecan 91

Két qua trong Bang 3 cho thdy hi¢u suat phan ung dat 91-93%. Phan tng Xxay ra rat tot, tao ra
san pham mong mudn va khong co sin pham thé tao thanh. Tuy nhién, nhitng phan &g nay can
dugc nghién ciru ki hon nita dé hiéu ré nguyén nhan ndo, trong mot sd truong hop, 1am cho phan
ung ghép cap chéo khong xay rama chi xay ra phan tng thé.
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3. KET LUAN

Phan (rng ghép cap chéo xay rarat tot dudi sy hoat hda cia siéu am. Thoi gian phan tng hoan
tat chi trong 30-45 pht so véi thoi gian khuay quadém véi phuong phap khuay tir. Tat ca tosilat
akil déu duoc chuyén héa thanh sin pham mong muén nén san pham rat dé& ¢ ap cho hiéu suat
cao, dat hon 90%. Nhitng yéu tb trén 1am don gian héa thao téc thi nghiém. Phan ang ciing rét tot
véi tosilat alkil voi akil day dai, mac du can chi'y mot vai thao tac khi thuc hién,

4. THUC NGHIEM

Héa chét st dung tir Aldrich hoic Merck, dung méi cia Labscan. Thanh siéu &m Sonics
GE130 duoc sir dung. Pho NMR *H va'*C duoc ghi trong dung m6i CDCl; voi noi chuan 1aTMS
o tan SO 300 MHz va 75 MHz tuong tng, trén méy Varian Mercury 300 NMR Spectrometer hoac
& tan s 600 MHz va 150 MHz trén méy phd Varian Inova 600 NMR. Sic ky khi ghép khéi phd
trén méy GG-MS Hewlett Packard 5890 Series Il v6i dau do MS Hewlett Packard 5791A (cot:
RTX-5MS, 30 m, 0.25 mm, 0.25 pm).

4.1.Qui trinh chung thwc hién phan wng ghép cap chéo

Didu ché tac chat Grignard véi sb mol halogenur alkil va magnesium gap 3 1an ™ so véi 6
mol cuatosilat alkil véi thoi gian 30-60 phut trong bdn siéu 8m & nhiét do phong. Cho dung dich
téc chat Grignard vira diéu ché vao dung dich tosilat alkil trong THF ¢ -78 °C rdi thém xuc tac
Li,CuCl, 0.1 M trong THF vao. Tién hanh phan &ing dudi sy hoat héa cua siéu am. Giit hdn hop
phan tng & nhiét do -78 °C trong 10-15 phdt, sau d6 cho nhiét do tang tir tir [én nhiét do phong.
Phan tng hoan tat sau khi siéu &m 30-45 phdt. Thém vao hdn hop sau phan tng nuéc da va dung
dich NH,CI b&o hoa. Trich san pham bang dietil eter (3x50 mL). Lop hitu co dugc rira véi dung
dich NaHCO; béo hoa, nuoc mudi, va lam khan bang Na,SO;. Sau khi thu hdi dung méi qua hé
thng ¢ quay, sin pham thd duoc tinh ché bang sic ky cot (silica gel, dung mai giai ly n-hexan)
thu duoc san pham tinh khiét, can vatinh hi¢u suit. Do sach cia san pham duoc xéc dinh bang
sac ky khi, co cau dugc xéc dinh bang phd cong huong tir hat nhan (NMR).

4.2Piéu ché 2,6-dimetil-2-decen:

Téc chat Grignard dugc diéu ché tir bromoetan (9.81 g, 90 mmol), magnesium turnings
(2.16g, 90 mmol), dietil eter khan (30 mL) trong 30 phut. Cho tac chat Grignard vao dung dich
tosilat 3,7-dimetil-6-octenil (9.3 g, 30 mmol) trong THF (25 mL), thém 3 mL Li.CuCl, 0.1 M
trong THF, siéu &m 30 phat. Sau khi tinh ché bang sac ky cot thu dugc 4.88 g san pham (97%).

4.3.S6 liéu pho caa 2,6-dimetil-2-decen:

MS (m/e): 168 (M*, 56), 140, 126, 111, 98, 83, 69 (100), 56, 41.

'H-NMR (300 MHz, CDCl3) d (ppm): 0.85-0.89 (m, 6H), 1.06-1.38 (m, 9H), 1.60 (s, 3H),
1.68 (d, J=1.2 Hz, 3H), 1.91-2.01 (m, 2H), 5.08-5.14 (m, 1H).

3C-NMR (75 MHz, CDCl;) d (ppm): 14.18, 17.63, 19.64, 23.08, 25.63, 25.74, 29.34, 32.45,
36.71, 37.20, 125.15, 130.93.

4.4Piéu ché 2,6-dimetil-2-dodecen

1-Bromobutan (12.33 g, 90 mmol), magnesium turnings (2.16g, 90 mmol), dietil eter khan
(30 mL), tosilat 3,7-dimetil-6-octenil (9.3 g, 30 mmol), 3 mL Li,CuCl, 0.1 M trong THF. Sau khi
tinh cheé thu dugc 5.58 g 2,6-dimetil-2-dodecen (95%).

4.5.S6 liéu phé caa 2,6-dimetil-2-dodecen:

MS (m/e): 196 (M*, 14), 126, 111, 98, 83, 69 (100), 56, 41.
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'H-NMR (300 MHz, CDCl3) d (ppm): 0.84-0.88 (m, 6H), 1.06-1.16 (m, 2H), 1.22-1.44 (m,
11H), 1.60 (s, 3H), 1.68 (d, J= 1.2, 3H), 1.93-1.99 (m, 2H), 5.08-5.13 (m, 1H).

BC-NMR (75 MHz, CDCls) d (ppm): 14.34, 17.83, 19.84, 22.94, 25.83, 25.93, 27.24, 29.93,
32.20, 32.66, 37.23, 37.40, 125.36, 131.13.

4.6.Piéu ché 2,6-dimetil-2-tridecen

1-Bromopentan (9.06 g, 60 mmol), magnesium turnings (1.44 g, 60 mmol), dietil eter khan
(30 mL). Tur 6.20 g (20 mmol) tosilat 3,7-dimetil-6-octenil, chiing t6i thu dwoc 3.95 g san pham
(94%).

4.7.S6 liéu phé caa 2,6-dimetil-2-tridecen:

MS (m/e): 210 (M*, 36), 182, 140, 125, 111, 98, 83, 69 (100), 56, 41.

'H-NMR (300 MHz, CDCl;) d (ppm): 0.85-0.91 (m, 6H), 1.05-1.16 (m, 2H), 1.26-1.42 (m,
13H), 1.60 (s, 3H), 1.68 (d, J= 1.2, 3H), 1.88-2.04 (m, 2H), 5.04-5.14 (m, 1H).

BC-NMR (75 MHz, CDCl5) d (ppm): 14.14, 17.63, 19.64, 22.73, 25.63, 25.74, 27.09, 29.44,
32.03, 31.98, 32.47, 37.03, 37.19, 125.15, 130.92.

4.8.Piéu ché 5,9-dimetilpentadecan

2-Bromohexan (4.80 g, 29 mmol), magnesium turnings (0.77 g, 32 mmol) trong 40 mL dietil
eter khan véi sy hoat hda cua bon siéu am. Dung dich tac chit Grignard duoc loai bo can bing
cach gan that ky trudc khi thém vao dung dich tosilat 4-metil-1-decanil (3.10 g, 9.6 mmol) da
dugc lam lanh ¢ =78 °C. Trong quatrinh ting nhiét do phan tng |én nhiét do phong, chiing toi git
& nhiét do 0 °C thém 15 phit nita. Nhu vay, thoi gian phan tng tbng cong 1a 45 phat thay vi 30
phtt nhu trong phuong phap chung thue hién phan wng ghép cap chéo. Sau khi tinh ché thu duoc
2.15 g 5,9-dimetil pentadecan vai higu suat 93%.

4.9.S6 liéu phé caa 5,9-dimetilpentadecan:

MS (m/e): 240 (M*, 5), 225 (4), 211 (2), 197 (1), 183 (21), 155 (32), 127 (10), 112 (35), 99
(22), 85 (77), 71 (93), 57 (100), 43 (58).

'H-NMR: (600 MHz, CDCls) d (ppm): 0.84 (dit, J= 6.6, 1.2 Hz, 6H), 0.87-0.90 (m, 6H), 1.02-
1.11 (m, 4H), 1.16-1.32 (m, 18H), 1.33-1.39 (m, 2H).

3C-NMR: (150 MHz, CDCl5) d (ppm): 14.14, 14.19, 19.72, 19.78, 22.73, 23.09, 24.50, 27.09

(27.10)", 29.38 (29.40)" 29.74, 32.01, 32.77 (32.79)", 32.80 (32.82)" 36.79 (36.89)", 37.12
(37.21)", 37.43, 37.48.

4.10.Piéu ché 5,9-dimetilhexadecan

Chung t6i thu dugc 1.43 g 5,9-dimetilhexadecan tir 2.10 g tosilat 4-metil-1-undecanil véi
hiéu suat phan trng dat 91%.

4.11. Sb liéu phé cia 5,9-dimetilhexadecan

MS (m/e): 254 (M*, 5), 239 (5), 211 (2), 197 (31), 169 (10), 155 (35), 126 (37), 99 (22), 85
(97), 71 (90), 57 (100), 43 (76).

H-NMR: (300 MHz, CDCl5) d (ppm): 0.84 (d, J = 6.6 Hz, 6H), 0.87-0.91 (m, 6H), 1.02-1.11
(m, 4H), 1.16-1.39 (m, 22H).

3C NMR: (75 MHz, CDCl3) d (ppm): 14.14, 14.19, 19.72, 19.78, 22.73, 23.08, 24.51, 27.13

(27.14), 29.38 (29.39)", 29.44, 30.03, 31.98, 32.77 (32.79)", 32.80 (32.82)", 36.79 (36.89)", 37.11
(37.20)", 37.42, 37.48.
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T C4c tin hiéu cong huong duoc ghi trong ngodc don la do nguyén tir carbon ¢ cung vi tri
trong céc xuyén lap thé phan.
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