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1 EIGERS

1.1 iKFI S8

A TCRPIR UL, SO0 T 9 45 A B L TR
BFIEY) . 48 Eh S0 X W SE T Brhr T vkl
bR, VORI RAE LAY | e AR, T T
i — 2P gl k. 525 % ) CH;0H. CH,CH,OH,
CH,COOC,H;. (CH,CH,),0. CH,COCH,. CH,Cl, %
A HLIE 35 DA 25 42 A b 2 a0 A RS I SE. A
JEHT3 B 60 ek e W R S AT R I S T 1
R T

SO B A% B 1% R S B R Bruker AVANCE Il
HD(500 MHz) #% @4 3 154 O R 15, T I ;
RUBRIA SO . RN S5 ZRAE RN =4 L 1330 R g
FARF= 077 3. H NMR B4k 2 7 L DU T 356
Bt (TMS, 6 0) 1E S AR UE, #GH 5T 1507k
Hz. Ho, [ s 0, —Fld, PUdis, £
FIEHIE s, d. t. q. m FoR. AL T Y
FE 4t 32 # Innovation Technology /3 &) 4 7=, #l
5} PL-HE-3GB.
1.2 $RESHE R RES SERET & Az 4 A% — B

Ph2-H 5L -3-T e -2-l (1a) 5 N R I (2a) 7F
AgClO, AL T il £ 6-FF 3k -5-P# I -3,4- i > 51
ETIK T EHAE T, IR FREL AgClO,0.1 mmol,
2%, x). TN R BT (25 mmol), 2-FF JL-3-T Be-2-FF (5
mmol) il A 15 mL % #F Schlenk 45 ', & T 25 C
B YR YA 5 S 12 hy BRI Schlenk 48 HEA T8
IO, R N AE RS, AR ZR st d A R I8 FH b R
fiR 4N I K W BR 2%, B Sl JE K Bk (15
mLx3) X SN AT A B, A A MU (e
R RALBRFETOK LTk, AR fh . M= il A2
MrAr ek, VR FOE Cbe - Ak (1 : 1) AT
b2 alifl, A5 58 HAR =) 6-H 5E-5-PE)f-3,4-
1
1.3 PR

6-F1 JE -5 7 -3,4-— F (3a): 'H NMR (500
MHz, CDCL,) 6 7.25-7.22 (m, 1H), 2.43 (q, J= 7.6 Hz,
2H), 1.85 (d, J = 2.1 Hz, 6H), 1.19 (t, J = 7.6 Hz, 3H).

2-F Bk -2-F 47 -4,5- B (3b): '"H NMR (500
MHz, CDCL,) 6 7.25-7.22 (m, 1H), 2.37 (t, J = 7.6 Hz,
2H), 1.84 (d, 6H), 1.68-1.64 (m, 2H), 0.96 (t, 3H).

2,7- W1 KE-2-35475-4,5- 1 (3¢): 'H NMR (500

MHz, CDCly) § 7.25-7.22 (m, 1H), 2.26 (d, 2H), 2.12-
2.10 (m, 1H), 1.84 (d, 6H), 1.00-0.96 (m, 6H).

2-Fp 32+ M5 -4,5- [ (3d): 'H NMR (500
MHz, CDCl,) 6 7.25-7.22 (m, 1H), 2.37 (t, 2H), 1.83 (d,
6H), 1.66-1.62 (m, 2H), 1.35-1.23 (m, 8H), 0.88 (t, 3H).

5-F Bk 4-C 4 -2,3- 1 (3e): 'H NMR (500
MHz, CDCL,) & 7.28 - 7.15 (m, 1H), 2.14 (s, 3H), 1.85
(s, 6H).

5-H1 B -4-BE M5 -2,3-— fl (3f): 'H NMR (500
MHz, CDCL,) § 7.34-7.31 (m, 1H), 2.13 (s, 3H), 2.04
(m, 2H), 1.86 (s, 3H), 1.04 (t, 3H).

1-3F & W 4L T 4%-2,3- 1 (3g): 'H NMR (500
MHz, CDCLy) § 7.23-7.19 (m, 1H), 2.26-2.10 (m, 4H),
2.15 (s, 3H), 1.73-1.52 (m, 6H).

2 HR5UHE

2.1 REIEHHIfRA

AR YR 2-H B -3- T He-2-Fi (1a) IR I
(2a), NS IE R 12 h, NG REEN 25 C, 7R HHY
Schlenk 7, LL 2%(x) (AN 4w £R A AL 750 Fh
FEATIGE (R 1). 1 SCE AR A0 25 T kAT
T2 S, 25 AR AR WA AR Y S
T,1a5 2a NE B A 1T N (5% 1, Entry 1).
TEARTR S50 F, INA AgClO, V5 R fEfk5, 155 3a
177 3R 64%, FRAL =5 11%(4% 1, Entry 2). Ffi
Ji R HA BH S 1 (Cu2+\ Fe’'. Fe’'. Zn™", Co™", Al
Ni*", Pb™") B i SR R W HEAT T 221K, eI g SR &
B, & Cu(ClO,), FELL 30% 77 K153 3a &b, HiAth
& JE R R HARr= 1, I H AR T K e ik
7 (3% 1, Entry 3—10), X UESE T8 81X H AR R
N AL SR A, BT, AR B N B, il
KH T . OAc . OTfENHE T, AP Agl. AgOAc
AL PR NEA =R, (5 AgOTE 55 Tk 1-4
HE-3-H BE Rk = 55 FH B R £ ([C,C,im][OTL]) 4%,
HIMEAL IR R BENS 135 42% 77 R, BB OTf & 1
Xz RO A B A — 0 AR T (€ 1, Entry
11-13). {2, Cu(OTH), %I %A F I B LTS
PE (3 1, Entry 14), 454 Cu(ClO,), i~ bz
N7 1) S 36 4 L, W] AR DR Y OTE M fi Ak 36 AR T
ClO, . £ b rad, % I 1 11 e A0 8 Ak 350 9 o
AgClO,.

P 22 SN Y e AR AR 7 AgClo, J5, D 1a
Y5 2a WEMUKRY) . KA 12 h (454, #£ Schlenk
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Table 1 1Screening of metal salts *

(0] o]
(0] (0] 0
= OH \)J\ )l\/ 2% cat. + \)J\ H
+ _— —
< o 12h (0]
la 2a 4a

3a

Entry Metal salts 3a Yield /%" Esterification yield /%
1 _ _ _
2 AgClO, 64 11
3 Cu(ClO,), 30 57
4 Fe(Cl0,),"xH,O - 87
5 Fe(Cl0O,);'xH,0O - 75
6 Zn(Cl0,),"6H,0 - 95
7 Co(Cl0O,), 6H,0 - 93
8 Al(CIO,), - 79
9 Ni(ClO,), - 91
10 Pb(CIO,), - 94
11 Agl - -
12 AgOAc - -
13 AgOTf 42 23
14 Cu(OTY), - 22
a. Unless otherwise specified, all reaction conditions are as follows: 1a (5 mmol), 2a (5 mmol), catalyst (0.1 mmol, 2%,
x), 25 °C, 12 h;

b. The NMR yield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard,
c. Esterification yield refers to the yield of 1, 1-dimethylpropargyl propionate yield;
d. 5 mmol [C,C,im][OT{] was added.

B 2%(x) BT AgClO, R 5256 5 E P17 57 £ 2 EE (1) MR

1, IFRGE IR XRHZ R N TG 52 i, 5 R an e 2 Py Table 2 The effect of temperature(7) on yields *
IR RBIAE-10 °C A BARIRE T AT LLEAT, 3a 7 Enry T/C  3aYield/%" Esterification yield /%
N 20%, BEALT= N 70% (3 2, Entry 1). /5 A 0 Lo 20 70
CITR, LA 5 °C O—MBRE M TR 2 25 °C, 7% 2 0 13 »
R 30 % R e, WLk 0 .

M 75% 3% #i T BEE] 11%(3 2, Entry 2-7), BEHIAE 5 5 3 56
0~25 °C [H], 1252 W7 A9 T A i 2 L8 1) T o T T v 6 20 57 37
2N BE A 30 °C B, 3a p= AR T 25 °C B 7 25 64 1
JIFEAR (35 2, Entry 8). 4 Sz R EEAREETH R 22 35 °C 8 30 o8 2

i, 3a PR SE AR e, LI I I R ASEHRHE, 12K o ) )
WITE S 25 5 TR I T IR R A 325 B e P 6 [ " iy _ _

& (3% 2, Entry 9), HOZ BRI AN T5 A P 12 100 - -

FIrh. XA RE SR T 7ER = IR EE T, 3a Hh ) XU a. Unless otherwise specified, all reaction conditions are as

KET %%fimjﬁz}ﬂﬁT %Kﬁ:}‘%%%% Jﬁlﬁfﬁﬂ%fi@/ﬂ% follows: 1a (5 mmol), 2a (5 mmol), catalyst (0.1 mmol,

BEYRSET ), 3a ;2RI h 0(F6 2, Entry 10-12), I H. 2%, x), AgClO, (0.1 mmol, 2%, x), 12 h;

PG BRI RTE B 275 BT, 1200 52 15 FE 52 Ml 458 b. The NMR vyield was calculated by 'H NMR using 1,3,5-

K, BAE 25 °C I} 2 w35 e b trimethoxybenzene as an internal standard;
TEWERIER N EEER 25 C 25 , Ul 1a 5 c. Esterification yield refers to the yield of 1, 1-dimethyl-

2a JgBUBR Y, TE 25 °C FUNE 12 h (4IRS propargyl propionate yield.
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HEATOR VR, S eSS 3 A, | 5E ki DMSO,
DMF, CH,CN, C,H;OH 5 R MR, 7R £ 7
o 3a ¥ JC77 & (5% 3, Entry 1-4); 7 THF 1, 3a 7~
N 30%(F 3, Entry 5); 768 FHRRAER /N B3 77
KB, 3a 77K &= 60%((K 3, Entry 6); £ i H
CH,CL, ¥ HIET, 3a 7234 L FH 2 72%(3 3, Entry 7).
JUAE DL CH,CL, Ay 70 sl 7= 28 W 55 F T 77 SO 1Y)
FrAE A% 18R] CH,CL A — & M, HIFRKR
WEET = 23, BT DA B ZATS R BR T 7 04 S vy
F3 ARG
Table 3 Effect of solvent types on yield *

Entry Solvent 3aYield/%® Esterification yield /%
1 DMSO - -
2 DMF - -
3 CHCN - -
4  CH:OH - -
5 THF 30 61
6 PhCH, 60 28
7 CH,CI, 72 -
8 - 64 11

a. Unless otherwise specified, all reaction conditions are as
follows: 1a (5 mmol), 2a (5 mmol), catalyst (0.1 mmol,
2%, x), solvent (1 mL), 25 °C, 12 h;

b. The NMR vyield was calculated by 'H NMR using 1,3,5-
trimethoxybenzene as an internal standard;

c. Esterification yield refers to the yield of 1, 1-dimethyl-
propargyl propionate yield.

FERf R TR FI A 255, DL 1a 55 2a AR
Wi, 1€ 25 °C. ]2 12 h (245 AgClo, B IR 434
() #EAT T 0L, SCH A5 R AN 5R 4 PR, 7E AgClO,
JEE IR & iR 0.5% B, 3a (1773 31%(3E 4, Entry
1); ¥ AgClO, 3 KF 1%, 2%, 5% I}, Frfs 3a p=%
SR 62%. 64%. 59%(F 4, Entry 2—4), FIHTELL
JEE 7 ik 3 L PN, R TG 2 e ST B A 7R B 7R 0 K
SR NTITR W 2 Bl e [ gt S T (1 /-3 S T
2% N AgClO, LR M EE R 735K

T AR ) SR A PR IR 408K (o) S, 3R9E T
FECA LTI P 28 )50, SEEREE AN 5 IR, #41b
BINRATAEY 1a = 2a=1 : 1 BWFHEE] 1a : 2a=1 : 6
iF, B P2 RN 64%., 65%. 80%. 80%. 90%.
84%. A ZE R R IITE— e B, Bl 5 R P 7K 70 B
FHETN, 3a 7= AR WIHE N, 24 1a : 2a=1 : S B/~
IR B fe KA, AkSE I IR I EE /K 40 $00U5 7= 3R g
TR, BB IAZ S N PR 1a : 2a 19 B A H A
H1:s.

® 4 BEBIRMERDE (0 NERARm

Table 4 The effects of silver perchlorate fraction (x) on yields *

AgCIO c
Entry g 3a Yield /%"  Esterification yield /%
/%
1 0.5 31 67
2 1 62 37
3 2 64 11
4 5 59 6

a. Unless otherwise specified, all reaction conditions are as
follows: 1a (5 mmol), 2a (5 mmol), 25 °C, 12 h;

b. The NMR yield was calculated by 'H NMR using 1,3,5-
trimethoxybenzene as an internal standard;

c. Esterification yield refers to the yield of 1, 1-dimethyl-
propargyl propionate yield.

® 5 RAESRETHLL BN =R #m
Table 5 The effects of ratio of propargyl alcohol to acid

anhydride on yields *
Entry la:2a 3a Yield /%"  Esterification yield /%
1 1:1 64 11
2 1:2 65 -
3 1:3 80 -
4 1:4 80 -
5 1:5 90 -
6 1:6 84 -

a. Unless otherwise specified, all reaction conditions are as
follows: 1a (5 mmol), catalyst (0.1 mmol, 2%, x), 25 °C,
12 h;

b. The NMR yield was calculated by 'H NMR using 1,3,5-
trimethoxybenzene as an internal standard;

c. Esterification yield refers to the yield of 1, 1-dimethyl-
propargyl propionate yield.

g5 I, M B R I Y P Y = 1 B N
12 50, PA 2%(x) i @R M AL, 76 25 C R
JIVE 12 h B e S de R SN A5
22 RYMEEEER

FEAf A Sae FE A AR ) B FE Ry 28R I, X IR
35 AT B (3R 6). EEEE KW 10 2-H
F-3-T 2P, e N [ B BR IF, Hoh LRI L TN
FRIF. T RIF . S ICRIT . 1F = MR BT A0 A8 AR & Y
FERISRNR N A FEY) (3 6, Entry 1-5). BERRHEY) 2
[ 22 Sk SR TEF, X RN B TR, A B 3L, &
e OSBRI BE Y R, R, 4T
R, & BN IR 25 AT HLAT B0 R 94 — B4
¥ (% 6, Entry 5-7), Hipsd T -5l A H 3k . 3%
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Table 6 Exploration of the substrates scope °
o) o}
R, o o : R>_>—( o
- 2% AgClO, o
T§OH + RJJJ\OJ\Rd _ R, *R, \)J\O’H
1 2 3 4
Entry Substrate 1 Substrate 2 Product 3 Yield/%'
o 0
o o
1 :%OH \)J\OJJ\/ >=>\_<~ 90
la
2a
3a
o 0
o o
: = Lo M >=>4<j o
1a 2
3b
o 0
o o
3 :4<0H )\/U\O /U\)\ >=>_<_< "
1a 2d
3¢
0 0
o o
4 }<OH \(\/)GJ\OJ\(\/)G/ >=>_§\_)T 70
2e
3d

w
f
5
=}
==}

o

=
==

3

1d

(0]

I < "

o

on PN

I

(6] O

71

3e
o
3f
(0] (0]
3g

a. Unless otherwise specified, all reaction conditions are as follows: 1a (5 mmol), 2a (25 mmol,), 25 °C, 12 h;

b. The NMR vyield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard;

c.36h

YD, B SO I TR A 3 36 h, BELABE & 17 5845
FUMIRL =4 (3% 6, Entry 6).
2.3 RMHERR

e 2w IRE", E LS5 T AR
N R SCHE. S T RIEIZ NS S A B RS,
BT — 25550 45 25 C N, oK TS, ¥
A B 2,2,6,6-PU HT IR BE S fL Y (TEMPO,
0.5 mmol, 10%, x). AgClO40.1 mmol, 2%, x). 2-H
FH-3-T He-2-FE (5 mmol), NEREF (5 mmol) filA 15

mL 1Y Schlenk % H, Il YGRFEE N 12 h, B XF
TR ZRIEAT 0. MRES SRR, e A KR
N7, BEEH SRR RS Tz N & A, s
HEse: RN B A RN S5,

N T iR N AL, X VAR R AT T
L PG LR (EPR) T, M54, SR An & 1, g
5 ETE 320 ~ 360 mT [A] 45 WAk B A5, iX 5 3CHk
PRI Ag’ 15 Ag™ BTSS0I A4S 55,
TR Rt e AgClO, I 2 & A T 7284k,
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20 000 A Meyer-Schuster HHE: PERRTEIIE T, MV BEN &

AL 335113 J KR IEA N A 2549, A 9 1E LT R A 5 615 2
ER A LA B, IS R4S A A W R A C,
Vﬁ ( T T A Ay PRI D 2552
20000 338213 FRIF T Ag B2 A T EA E, [ Ag(D)
30 000 Ak T Ag(D), BESS HHAR E 43 2R TR AR B2+
40000 , , | Bsn F Al A 2 G, 50—, MR E I — 2
o Siqoagms: a0 A B R ER D AR T ER H, RIS Ag(ID) HHT

P 1 RPIEE, BRI AN SRR A R Y EPR i
Fig.1 EPR test of propargyl alcohol, anhydride and

A5k Ag(D). HPIRIAR H 73540 HOFIBERE [ i3t 0,
& G A1 J BB i ) K, IR F S H

AgClO, system éli:f%fm EEEI/‘JﬁMA@gZﬁEj‘j EUF %
0
R + R OH R H
— Lou_ " R— e }=c=‘ +H’f’ §=C=/ o
R, HO K, K, H R, R,
A B C D
o o o 0 7 Q
F
155 S W VO W P
E
e o o
Ag’ R_‘/(l - R, K
i o —> ¥ &
Ag R, C. R,

o 0
R}—>—H R}—>—H
R, R,

D H

P 2 SRAEACIR B RIS R 4 ] e S S HLER

Fig.2 Possible mechanism for the Ag-catalyzed reaction of propargyl alcohols and anhydrides

3 &g

TR T —FH AgClO, fEAL BN BE -5 R I 1Y
FN, B LA 7 il 45 T LA 2 () s — R 2544
2N ST TV 7 i 0 RN i 2k, HLELAT IS
TEMET L BAERTER SON AR AR AR AL
W5, ik TEMPO AR IR SEH0 & 2 S e e vl
A A2, il EPR MR BOZ AR &
Al REAFTEAR B F I M A1k, IS Tl 7 — 4%
Meyer-Schuster B HE5 A H1 5L SO0 FR I S AL,

S 3k

[1]  ShiQi-zeng (fi)31%), Wang Jian-ge (£ #7#), Cai Kun

(#% E). Recent advances in the synthesis of a-dike-
tones (a- & Mk ) [T). Chin J Org Chem (AL
2%), 1999, 19(6): 559-564.

[2] Song Meng-xin (REHT), Pan Miao (% 1), Xiao Ru
(M 1), et al. Present synthesis and progress of a-dike-
tones fragrance (a- ISR A B S5 ) [J].
Shandong Chem Ind(11:4L.T7), 2019, 48(15): 70-71.

[3] Heravi M M, Zadsirjan V, Fattahi B, et al. Applica-
tions of dimedone in the synthesis of heterocycles: An
update[J]. Curr Org Chem, 2016, 20(16): 1676—1735.

[4] Sharma K, Sharma S C, Kapoor M. Synthesis of hetero-
cyclic compounds via 1,3-diketones[J]. ECS Trans,
2022, 107(1): 9747-9761.

[5] Obydennov D L, Chernyshova E V, Sosnovskikh V Y.


https://doi.org/10.3969/j.issn.1008-021X.2019.15.029
https://doi.org/10.3969/j.issn.1008-021X.2019.15.029
https://doi.org/10.3969/j.issn.1008-021X.2019.15.029
https://doi.org/10.3969/j.issn.1008-021X.2019.15.029
https://doi.org/10.2174/1385272820666160324154001
https://doi.org/10.1149/10701.9747ecst

110 gy F A A (b 3 30) 38 %5
Acyclic enaminodiones in the synthesis of heterocyclic propargylic, allylic and benzylic alcohols with allylsi-
compounds[J]. Chem Heterocycl Compd, 2020, 56(10): lane and alkynylsilane, and their deoxygenation with
1241-1253. Et;SiH, catalyzed by Bi(OTf); in [BMIM][BF,] ionic

[6] Bishop R, Hamer N K. 2-Hydroxycyclopentenone liquid (IL), with recycling and reuse of the IL [J]. Org
derivatives from photocyclisation of - unsaturated 1,2- Biomol Chem, 2012, 10(36): 7347—7355.
diketones: A suggested triplet biradical intermediate[J]. [18] Georgy M, Boucard V, Debleds O, et al. Gold(III)-
J Chem Soc C, 1970, 1970(9): 1193—-1197. catalyzed direct nucleophilic substitution of propar-

[7] Ahmad S, Igbal J. Cobalt(Il) chloride catalysed gylic alcohols[J]. Tetrahedron, 2009, 65(9): 1758—66.
coupling of acetic anhydride with aldehydes — A novel [19] Liao P, Song J N, Fang Z, et al. Fe(Ill)-catalyzed inter-
synthesis of asymmetrical 1,2-diones[J]. J Chem Soc- molecular C(sp?)-C(sp*) dehydration coupling reaction
Chem Commun, 1987, 1987(9): 692—693. of ketene dithioacetals and propargyl alcohols: synthe-

[8] Wang Hong (E 4I). Propargylic alcohols (PN fi5)[J]. sis of novel gem-dialkylthiopenten-4-ynes and further
Fine Chem Spec Chem (Ki4llfb T 5% Fifb45h), 2002, conversion into methyl pent-4-ynoates[J]. Synlett, 2011,
40(9): 21+. 2011(17): 2551-2554.

[9] YadavJS,Reddy BV S, Thrimurtulu N, ef al. The first [20] Bezuidenhoudt B, Ponra S, Gohain M, et al. Al(OTf);-
example of alkynylation of propargylic alcohols with Catalyzed preparation of 4-Hydroxy-3-propargylic
alkynylsilanes catalyzed by molecular iodine[J]. Tetra- coumarins and subsequent regioselective cyclization
hedron Lett, 2008, 49(12): 2031-2033. towards Furo- or Pyrano[3,2-c] coumarins[J]. Synlett,

[10] Maiti S, Biswas S, Jana U. Inexpensive and efficient 2015, 26(6): 745-750.
synthesis of propargylic substituted active methylene [21] Aridoss G, Laali K K. Condensation of propargylic
compounds catalyzed by FeCl;[J]. Synth Commun, 2010, alcohols with 1,3-dicarbonyl compounds and 4-hydrox-
41(2): 243-254. ycoumarins in ionic liquids (ILs)[J]. Tetrahedron Lett,

[11] Chatterjee P N, Roy S. Alkylation of 1,3-dicarbonyl 2011, 52(51): 6859-6864.
compounds with benzylic and propargylic alcohols [22] Cheng X, Yu Y, Mao Z, et al. Facile synthesis of
using Ir-Sn bimetallic catalyst: Synthesis of fully deco- substituted 3-aminofurans through a tandem reaction of
rated furans and pyrroles[J]. Tetrahedron, 2011, 67(25): N-sulfonyl-1,2,3-triazoles with propargyl alcohols[J].
4569-4577. Org Biomol Chem, 2016, 14(16): 3878—3882.

[12] Gujarathi S, Hendrickson H P, Zheng G. Amberlite IR- [23] Miura T, Tanaka T, Matsumoto K, et al. One - pot
120H as an efficient and versatile solid phase catalyst synthesis of 2,5 - dihydropyrroles from terminal
for nucleophilic substitution of propargylic alcohols[J]. alkynes, azides, and propargylic alcohols by relay
Tetrahedron Lett, 2013, 54(27): 3550—3553. actions of copper, rhodium, and gold[J]. Chem Eur J,

[13] Liu Y, Xie P, Sun Z, et al. Direct substitution of 2014, 20(49): 16078—16082.
secondary and tertiary alcohols to generate sulfones [24] Palisse A, Kirsch S F. Synthesis of furans through
under catalyst- and additive-free conditions[J]. Org silver-catalyzed  propargyl-claisen  rearrangement
Lett, 2018, 20(17): 5353—-5356. followed by cyclocondensation[J]. Eur J Org Chem,

[14] Huang G B, Wang X, Pan Y M, ef al. Atom-economi- 2014, 2014(32): 7095-7098.
cal chemoselective synthesis of 1,4-enynes from termi- [25] QianH, Huang D, Bi Y, et al. 2 - Propargyl alcohols in
nal alkenes and propargylic alcohols catalyzed by organic synthesis[J]. Adv Synth Catal, 2019, 361(14):
Cu(OTH),[J]. J Org Chem, 2013, 78(6): 2742—2745. 3240-3280.

[15] Peng S, Wang L, Wang J. Iron-catalyzed ene-type [26] ZhangY,Hul, XuY, et al. CO,-induced dissolution of
propargylation of diarylethylenes with propargyl alco- ZnO into ionic liquids and its catalytic application for
hols[J]. Org Biomol Chem, 2012, 10(2): 225-228. the hydration of propargylic alcohols[J]. App! Catal B-

[16] Wang T, Chen X L, Chen L, et al. Atom-economical Environ, 2022, 310: 121270.
chemoselective synthesis of 1,4-diynes and polysubsti- [27] DuM, Gong Y, Bu C, et al. An efficient and recy-
tuted furans/pyrroles from propargyl alcohols and clable AgNOs/ionic liquid system catalyzed atmo-
terminal alkynes[J]. Org Lett, 2011, 13(13): 3324-3327. spheric CO, utilization: Simultaneous synthesis of 2-

[17] Kumar G G K S N, Laali K K. Facile coupling of oxazolidinones and o-hydroxyl ketones[J]. J Catal,


https://doi.org/10.1007/s10593-020-02807-0
https://doi.org/10.1039/c39870000692
https://doi.org/10.1039/c39870000692
https://doi.org/10.1039/c39870000692
https://doi.org/10.1016/j.tetlet.2008.01.017
https://doi.org/10.1016/j.tetlet.2008.01.017
https://doi.org/10.1080/00397910903534031
https://doi.org/10.1016/j.tet.2011.04.092
https://doi.org/10.1016/j.tetlet.2013.04.120
https://doi.org/10.1021/acs.orglett.8b02188
https://doi.org/10.1021/acs.orglett.8b02188
https://doi.org/10.1021/jo3026803
https://doi.org/10.1039/C1OB06456H
https://doi.org/10.1021/ol201054z
https://doi.org/10.1016/j.tet.2008.12.051
https://doi.org/10.1055/s-0030-1260333
https://doi.org/10.1055/s-0034-1379971
https://doi.org/10.1016/j.tetlet.2011.10.021
https://doi.org/10.1039/C6OB00377J
https://doi.org/10.1002/chem.201405357
https://doi.org/10.1002/ejoc.201402983
https://doi.org/10.1002/adsc.201801719
https://doi.org/10.1016/j.apcatb.2022.121270
https://doi.org/10.1016/j.apcatb.2022.121270
https://doi.org/10.1016/j.apcatb.2022.121270
https://doi.org/10.1016/j.jcat.2020.11.011

JE MRS

1o SRR A B PR T 5 AT 52 1, ol 45 — i) 111

[29]

[30]

[31]

2021, 393: 70-82.

Li D, Gong Y, Du M, et al. CO,-promoted hydration of
propargylic alcohols: Green synthesis of a-hydroxy
ketones by an efficient and recyclable AgOAc/ionic
liquid system[J]. ACS Sustainable Chem Eng, 2020,
8(22): 8148—8155.

Yuan Y, Xie Y, Zeng C, et al. A recyclable Agl/OAc
catalytic system for the efficient synthesis of a-alkyli-
dene cyclic carbonates: Carbon dioxide conversion at
atmospheric pressure[J]. Green Chem, 2017, 19(13):
2936-2940.

Jiang B, Yan X, Xu Y, ef al. Tandem reactions based
on the cyclization of carbon dioxide and propargylic
alcohols: Derivative applications
carbonates[J]. Catalysts, 2022, 12(1): 73.

Yuan Y, Hu J, Wang Y, et al. A green and recyclable

of a-alkylidene

[32]

[33]

[34]

[35]

CuSO,-5H,0/ionic liquid catalytic system for the CO,-
promoted hydration of propargyl alcohols: An efficient
assembly of a-hydroxy ketones[J]. J Catal, 2022, 405:
561-570.

Munoz M P. Silver and platinum-catalysed addition of
O—H and N—H bonds to allenes[J]. Chem Soc Rev, 2014,
43(9): 3164-3183.

Gorin D J, Toste F D. Relativistic effects in homoge-
neousgoldcatalysis[J].Nature,2007,446(7134):395—-403.
Solntsev V P, Mashkovtsev R I, Davydov A V, et al.
EPR study of coordination of Ag and Pb cations in
BaB,0, crystals and barium borate glasses[J]. Phys
Chem Miner, 2008, 35(6): 311-320.

Lally J M, Spillane W J. The photochemistry of phenyl-
sulphamic acid: Photorearrangement and photodegrada-
tion[J]. J Chem Soc-Chem Commun, 1987, 1987(1): 8—9.

Synthesis of Alkenyl Diketones from Propargylic Alcohols and

Anhydrides Catalyzed by Silver Perchlorate
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(1. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of

Technology, Wuhan 430070, China, 2. School of Materials Science and Engineering, Wuhan University of
Technology, Wuhan 430070, China)

Abstract: Alkenyl diketones are important industrial materials and multifunctional organic intermediates, which

have extensive applications in pharmaceutical engineering, fragrance processing and chemical synthesis. In this

study, several unprecedented alkenyl diketones has been successfully synthesized for the first time, through the

reaction of propargylic alcohols and anhydrides with silver perchlorate (AgClO,) as the catalyst. This solvent-free

reaction process has the advantages of simple operation, mild conditions, eco-friendliness, and wide substrate

scope, implying its great potential for the synthesis of alkenyl diketones.
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