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Synthesis and Mechanism Study of 3-Morpholin Boron-
dipyrrolemethene Derivatives

He, Linyan Hu, Quanzi Xi, Haitao™ Sun, Xiaoqiang
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164)

Abstract Two new 3-morpholin boron-dipyrrolemethene (BODIPY) derivatives, 4,4-difluoro-8-[4'-(3-morpholinopropoxy)-
phenyl]-3-morpholin-4-bora-3a,4a-diaza-s-indacene and 4,4-difluoro-8-(4-methoxyphenyl)-3-morpholin-4-bora-3a,4a-diaza-
s-indacene, were designed and synthesized from p-hydroxybenzaldehyde and pyrrole. The key intermediates and the target
compounds were characterized by "H NMR and LC-MS. The mechanism of direct functionalization of BODIPY dyes at the
3-position was investigated with similarity experiments and the crystal structure.

Keywords BODIPY; synthesis; reaction mechanism
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A, b=9.0669(10) A, ¢=16.6006(13) A, a=90°, f=
119.507(6)°, y=90°, ¥=1692.03) A®, Z=4, D,,=1.416
mg/m’, D, = 1416 mg/m’, 1=0.71073 A, u=0.254
mm_ ', F(000)="744, BODIPY {4k 5 ¥R 2 [] f) —TH ff)
N 51.76°.

MG 2 1) b M HERR B (B 3) R B, 23 FIRI KA
HAEH HaEI R4 #8A C—HF f1 C—H-Cl &
S Yde, C—H-F SEERATAT 4> T 1 AR
R, AT IR HES 7 2, X PR HE
5177 :0) BODIPY BHAZ A T fN 38.61°. A5,
C—H-+~Cl BH IX P P PR AL A48 2 1 A A1 R 45 P2 1 — 4
B, A K e — 2R RE HEANTT . M AR MER G
R TE IR S5 /1 BODIPY BHA I ) — > FLo g
BEAEINZk, H— AT IAEH AR T bR, 5 5E
AR o-C B BT PSR R =4 T M 5 2
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AR T B 3-1D kL BODIPY BML&4, Aot
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3 SRS
3.1 UHF5EH

XT4-100X 5 fUfa s I 7€ A (g FOBACERA R AT
FR A F]); AVANCE 500 MHz B #% B4 3 9R 4 (Bruker 22 ],
TMS N #F); Bruker Autoflex II MALDI-TOF J5i i {X A1l
Bruker Smart CCD fi7 411X (Bruker Daltonics 2 ).

B 1 LB 5 34 I8 SCER[1 713008 1 776,
FEENT R HGE S THRAR), AR
FUEE g [ 7= 3 Hr 40
32 EYIMER
3.2.1 b 2 69A %

7 SR O 200.0 mg (0.70 mol)fb &4 1,
To/K MG 10 mL, 1-JR-3-F A %t 165.3 mg (1.05 mmol)Fll
BRERAN 193.2 mg (1.4 mmol), 50 ‘C LS. #)E 0
R(TLO)MRERZAEY) 1 JHFESE, WEIHIE, WAEIEHR.
FHRER AL E 4T 7 B AR A [ e 70 V(ST - VA
fif)=1: 10], 194% 5 {4 228.5 mg, /=% 90%. m.p.
142.4~142.5 "C; 'H NMR (500 MHz, CDCl3) d: 7.92 (s,
2H), 7.55 (d, J=8.7 Hz, 2H), 7.05 (d, J=8.7 Hz, 2H), 6.97
(d, J=3.9 Hz, 2H), 6.55 (d, J=2.7 Hz, 2H), 4.23 (t, J=5.8
Hz, 2H), 3.79 (t, J=6.2 Hz, 2H), 2.63~2.10 (m, 2H).
322 b3 4= 4 8945 %

f£ 25 mL W ORIEF KRN 74.4 mg (0.2
mmol b5 2, To/KZHE 5 mL, MEHEmk 1.0 mLGE &),
BREREH 34.2 mg (2.4 mmol), =i Nt 1A RN, #Z

B3 (a2 m X R
Figure 3 X-ray crystal structure of 2
(a) The molecular structure of 2; (b) A view, in projection down the b axis, of the unit-cell contents of 2
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RS (TLC)ERER N BBV 2 JHHESE, R EIHhIE, W4
. FHRERAE M o AR Al [ i) V(B - ViR
M =1 10], WEMAE Y, 73 EHEY 3 (704
mg)fl 4 (20.1 mg). tbEW) 3: =% 77%. m.p. 182.4~
183.3 “C; '"H NMR (500 MHz, CDCl3) J: 7.46 (s, 1H), 7.41
(d, J=8.4 Hz, 2H), 6.98 (d, J=8.4 Hz, 2H), 6.93 (d, J=
5.0 Hz, 1H), 6.43 (d, J=3.0 Hz, 1H), 6.36 (d, J=2.3 Hz,
1H), 6.21 (d, J=5.0 Hz, 1H), 4.19 (t, J=5.8 Hz, 2H), 3.95
(d, J=4.1 Hz, 4H), 3.89 (d, J=4.3 Hz, 4H), 3.79 (t, J=6.2
Hz, 2H), 2.36~2.20 (m, 2H); MS m/z (%): 468.10 [M+
231",

&Y 4 77FE 20%. mp. 185.6~186.1 C; 'H
NMR (500 MHz, CDCL3) §: 7.46 (s, 1H), 7.40 (d, J=8.3
Hz, 2H), 6.97 (d, J=8.3 Hz, 2H), 6.93 (d, J=4.9 Hz, 1H),
6.43 (s, 1H), 6.36 (s, 1H), 6.21 (d, J=4.8 Hz, 1H), 4.09 (t,
J=6.1 Hz, 2H), 3.95 (s, 4H), 3.89 (s, 4H), 3.74 (s, 4H),
2.56 (t, J=7.2 Hz, 2H), 2.49 (s, 4H), 2.11~1.94 (m, 2H);
MS m/z (%): 497.25 [M+1]".

3.23 A4 6 494k

£ 25 mL B ER AR XN 59.6 mg (0.2
mmol)tb&W 5, oK ZME 5 mL, "HENK 1.0 mL(GT &),
BRIRER 34.2 mg (2.4 mmol), iR Tk RN, H2E
TR (TLO)ERER R B B AEY) S IHFESE, R E04hIE, W4
PR, FHRERAEE M 0 B[ ve iR VORER) @ VR
HEH=1:10], WEELEY 6 (544 mg), 73K T1%. 'H
NMR (500 MHz, CDCl;) 6: 7.46 (d, J=1.0 Hz, 1H), 7.41
(dd, J=6.7, 2.0 Hz, 2H), 6.98 (d, J=8.7 Hz, 2H), 6.93 (d,
J=5.1 Hz, 1H), 6.44 (d, J=3.0 Hz, 1H), 6.36 (d, J=2.3
Hz, 1H), 6.22 (d, J=5.1 Hz, 1H), 4.01~3.93 (m, 4H),
3.89 (d, J=8.6 Hz, 7H); MS m/z (%): 406.10 [M+23]".
3.3 &Y 2 MEMEFAERNE

BEY 2 WA SR A IE (R N
4 0 V)E G RE AR T AR, OR
BOF, iR E AN B AR BT SRR ST N
0.25 mmX0.20 mmXx0.19 mm FIJH¥ 4, BT Bruker
Smart CCD fiTHMAY AT AT SEie. Bm s s 44
293(2) K, &M Mo Ka (A=0.71073 A)SHZFILL /26 7]
AT, WETEH 1.8°<<0<<26.0°, —13<h<15,
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—10<k<<11, —I8<</<18. MILUEE 9977 MATH A,
Horb 3323 AN(Ri=0.047)BSLAT I 55, Horr 1>2.00(1)11)
AIWEE s 2498 AN T ARG 8T, KA AR T
AR TR B 55 1) S 1 280 SHELXS-97 R/ LAt/ —3f¢
PAEIE F 7RSS, S MERT R =0.0598, wR,=
0.1951. L&Y 2 168 &b 1k 45 46 5038 P 1) 9w 5
CCDC 1013007.

#Bh#1 %L (Supporting Information) k54 1~6 1) 'H
NMR i, L&Y 3, 4, 6 1) MS BEEILLRAEY) 2 &
A T BRIV A B . X e LT DA B B DA R 3
(http://sioc-journal.cn/) I N #k.
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