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Scheme 1 Synthetic routes of compound 1
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Hrafii®]. LabTech UV2000 HU4E4MEREY ; FD-5DX ZLAMEEAY (KBr JEH ) 3 Varian INOVA400 #I#%
REIEARAL, TMS N5 ; Thermo-Finnigan LCQ-Advantage B4 ; RY-1 BB HUE S A THZ R E
FHER T KR A B2 E ST R AR (G254 ).

1.2 XEIE

1.2.1 ARS8 55 &R B B T4 Sonogashira &5 7 ey A 1E  7F 25 mL BRI
TMAFHRAH R (1.24 g, 5.00 mmol) , K Z 4 (0.51 g, 5.00 mmol) , WRHE (5 mL, 50. 00 mmol) Fl
PdCl, (PPh,), (0. 14 g, 0.20 mmol). TEREJIHi+E T RGO E T Wl % 85 C MywhvaH, BidE S 20
min, JIAMRFLECN 15% 1) HCL P35 SN IR pH AE R 1. LR BB (10 mL x3) 2L, AR K
PE (10 mL x2) , 7. AHUHFTEK MeSO, T4, o ug, wes BPFHL ™= &, i ad ak e (200 ~300 H)
FEZ T 53 245 2l .

1.2.2 fheia 894w 1625 mL BUEFSH T IALEY 3h (0.53 g, 2.00 mmol) , HZ£(20 mL) 1
LB (0.56 ¢, 10. 00 mmol) , F 100 CHEFENL S h 5 1k, WEIEIZEE, MAMA NH,Cl
WK N, H CH,CL, (20 mL x 3) B, JoKGRIREE T4, 185 W 4e bk 2000, SR Aax i i ik e A
ENE s A a RS Y (4)0.411 g, PR 90% , K5 121 ~122 C; R, =0.9[ V(A imfk):
V(ZLIRZTE) =8:1], "H NMR (400 MHz, CDCL,), 8: 7.36(d, 1H, J =2.0 Hz, 2-Phenyl H), 7.33
(dd, 1H, J=8.4, 2.0 Hz, 6-Phenyl H), 6.79(d, 1H, J =8.4 Hz, 5-Phenyl H), 3.84 (s, 3H, —
OCH,), 2.98(s, 1H, Ethynyl H), 2.07(s, 9H, 1-Adamantyl H) , 1. 76(s, 6H, 1-Adamantyl H).
1.2.3 &% 1 Wa R 1E25 mL BUKEH A B BUR 2 (1.24 g, 5.00 mmol) | /L5 % 3h
(1.62 g, 5.00 mmol) |, WRHE(5 mL, 50. 00 mmol) Fl PACL, ( PPh, ), (0.07 g, 0. 10 mmol) , 7ERE F1HFE T
BB E THAZE 70 C s, BERER Y 10 min. fITA 15% 49 HCL 35 RSB0 pH B K 1. 2
MR M6 (10 mL x3) ZEH, AEBURHKBES (10 mL x2) , 70k, APUHAIEK MgSO, T4, ik, W4
RIASAH = 5, BT AL (200 ~300 H) 20 B3 S AR (1)1.09 g, 725 99% , 155,248 ~
250 °C; R, =0.6[ V(A i) : V(LR L) =1:1]; UV(CH,0H), A, =294 nm; IR(KBr film),
p/cm™'; 3434 (bw), 1680(vs), 1605(m), 1575(m), 1491 (m), 1448(s), 1412(m), 1322(s), 1296
(s), 912(m), 820(w), 754(s), 680(s); "H NMR(400 MHz, DMSO) , 8: 13.17(brs, 1H, —COOH) ,
8.04(s, 1H, H2),7.93(d, 1H, J=7.6 Hz, H4), 7.75(d, 1H, J=7.6 Hz, H6), 7.55(t, 1H, J=7.6
Hz, H5), 7.44(dd, 1H, J=8.4, 1.6 Hz, H'6), 7.32(d, 1H, J=1.6 Hz, H'2),7.03(d, 1H, J=8.4
Hz, H'5), 3.84 (s, 3H, —OCH,), 2.05 (s, 9H, 1-Adamantyl H), 1.73 (s, 6H, 1-Adamantyl H) ;
C NMR(100 MHz, DMSO, DEPT), §: 166.5, 159.0, 135.0, 131.7, 112.3, 90.9, 86.6, 55.3(CH) ;
137.9, 131.2, 130.6, 129.6, 129. 1, 128.8, 123.2, 113.5, 28.2(3) ; 36.4(3), 36.3(3) (CH,) ; 55.2
(CH,); MS(APCI), m/z: 387.2[M+H]*, 419. 1[M +H + CH,OH] *; JTCEIHT (% , C,,H,, O, iTH
ff): € 80.78(80.80), H6.75(6.78).
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Table 1 Screening of conditions for 4-bromobenzoic acid and phenylacetylene

Entry” w( Catalyst) (% ) Base(n/mol) t/min t/°C Yield( % )“
1 4 Piperidine(5) 24h 25 0
2 2 Piperidine(5) 10 70 33
3 4 Piperidine(5) 10 70 40
4 4 Piperidine(10) 10 70 46
5 4 Piperidine(10) 10 85 70
6 4 Piperidine(10) 20 85 99
7 4 Piperidine(10) 30 85 97
8 4 Piperidine(20) 20 85 72
9 4 Piperidine(50) 20 85 55
10 4 Et;N(10) 20 85 90
11 4 (i-Pr),NH(10) 20 85 93
12 4 Na, CO; (10) 20 85 0

a. Unless otherwise indicated, the reaction conditions were as follows: 4-bromobenzoic acid(1 mmol) , phenylacetylene(1 mmol) and base;
b. the reaction mixture was placed in an oil bath at stated temperature and held there for the allotted time; c. isolated yield based on 4-bromoben-

zoic acid.

2.2 AEEYHRRNE
XEANEEI A N, SR PACL, ( PPh, ), SAAEAES, OREE 8, 8 AR s S5 a ek As , SEBl T
R, FRAE W JCH Sonogashira OV, 5 ILEE 2, WU .

PdCl, (PPh,),
R— + X—Ar R———-Ar(3)
Table 2 Screening of conditions for the copper-free Sonogashira coupling
Entry Aryl halide Alkyne w( Catalyst) (% ) t/C* 1/ min Product Yield(% )*®
1 IY\ COOH )= 2 70 10 3a 99
| -
2 7/ HO——= 2 70 10 3b 99
3 BF_OCOOH @—: 4 85 20 3c 99
4 HO = 4 85 20 3d 95
N\ COOH TN
5 = 4 85 20 3e 97
| N T
SO
6 HO = 4 85 20 3f 94
7 97 <§—: 4 85 20 3¢ 75
8 Br— //OCH_; HO——= 4 85 20 3h 81
9 = COOE <:\ — 4 85 20 3i 80
Bl_O—<OH NS
10 HO = 4 85 20 3j 76

11 Br—< COOH HO——= 4 85 20 3k 66
r—©_<0H -

a. Reactions were run using 1 mmol aryl halides, 1 mmol terminal alkynes and 10 mmol base. The reaction mixture was placed in an oil bath

at stated temperature and held there for the allotted time; b. isolated yield based on ArX.
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New Method for the Preparation of Acetylenic Retinoids

LI Zhi-Zhang' , GU Zheng*, ZHANG Rong”, WU Yun-Dong”, WANG Xiao-Yong',
JIANG Hai-Ming', XIANG Jian-Nan®”
(1. Department of Chemistry, Hunan University of Science and Engineering, Yongzhou 425100, China;
2. State Key Laboratory of Chemo/Biosensing and Chemometrics, Hunan University, Changsha 410082, China)

Abstract Acetylenic RAs is a kind of important drug for treating cancer. In this paper, a novel acetylenic
retinoids was synthesized and a directly copper-free Sonogashira coupling between iodoaryl acid and
phenylacetylene was developed. In the absence of Cu( I ), the catalytic coupling of haloaryl carboxylic acids
or unactivated aryl bromides with terminal alkynes were shown to occur in the presence of 10 multiple piperi-
dine at 85 °C within 20 min with PdCl, (PPh, ), as catalyst in good yields. The overall yield was 72% . Due to
the fact that the reaction is simple and the yield is high, it is applicable to synthesis of other acetylenic RAs.
Keywords  Acetylenic retinoids; Sonogashira reaction; PdCL, (PPh, ), catalyst
(Ed.: H, ], Z)



