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Elementary Knowledge of Medicinal Chemistry Laboratory

“PiPAE SR BRI IREE (prerequisite) FIEEEMIfL Y LK., ALY
FBeSZg . T RS AAIMBOEARYT . 2. AP TR RIS
SCHRAE . ARSI — AL R A T HRAE, 2 AR S BIRAE B A MIYURI B RE B4
%o NERER S FER A AR BT AT EAS . B B2 AR AR LB BE AT E A
— TR B ERIR, “PMLE LR AMUE LR HIE 2B 25402 B & DU A 17
fig, MINSEE LA AE IR SR AR RS EE, BT UA R LR+
WY R BITCEAE . LR EAMN AL LR — B 2NN 4, HT A
S 25 A S R I 7R B JC K AR PR R R R O . TLC R LR
(6 70) f0 1 9 e L S5 P2

1. 2594bF ik B8R % HE The Overall Arrangement of Medicinal

Chemistry Experiments

YL E SRR B B2 ik A FOE B AL AR A AR RE. &2y
Y E AR R R, REE S AP EeIRECE, LRARNLH I RERAYL
FOFEM T, IR 2R LR IR R =S B A LR B IR
2y LRIRAT Y 30% 5 B A BT ESE R, A SKRIRITE) 50% ;5 SR=FBAr Mit
FHBI BT LR, 205 SRR AY 20% .

> GAANGER (220 240D . FAETERMBABRE =LK, EREGLER

KRB IEAIRIE . EADRE., SHELRTE,

> WS (2 36 240D . KAA BRI IR LR AT, LA AR
AR BARFIBE RBTIREL, miBeE/NMATHERE . SEE BRARR, N¥E
RV BRI — P BOE T T RAFER . B AR BRI SR, fFAE AR 7 2 B AN
RPECER, ST R MR LR, EBUNE R T LR S LR

> IHRVUHEBIZ I B TEE (4 16 £ . FAERMA R ML R, RBRFER
g EALERIE ARG & B T i, 1k AR BRSO RE R B B AT AL B 2 W i it
(CADD) #f{4.

II. 259k 5E Qﬁ A A FE R Primary Reqmrements of Medicinal

Chemistry Experlments

» IRBIH ]
TEHAGANLRZ T, WSS BB LR (pre-lab preparations,
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JLHESR D B NARESR HE . SRR, BT R B B A B B
RERFT, MER PRSP 5. BG83 B S BT 5 1
f . WRLE P B BIF N RA RGBT A, RN RTA R U H54h, 1B
SRATREMA DA KRR R . X T R IR I SC R, W H R A

I W& AT VSR S . B SR BE A S5l R SR

> TELK S B B AR, A4S, SCHORETT B MO e 4 R LR AR
B . A SCRR RN S C R, AEREA TR0 (Y S BB S I AN 24 R AR B30, T
BREAERKFER LEL, E5AH5E ERNEE. XRICREERSIREA L,

> LN BRPERBR . RFYIARETE, BT TR E, BRA R B GLY
B

> SIS R 5 BOROE 222G st IAIBURIES . R . K. B, &%
AKERHE T AR,

> REREER

XL IR MG R IEAT RN B EA S S50, SR RN AhE, W EA RS
HICHk, AR AEIE . RGP LR N T ARy, WRFEIEI A
YL ERT TAEZ AT E P — D RBYNIRTT . ABFRR LRk & BT AP I
IR, BAERIP UG IR SURERES) . 4 5 MBI AT T 250

LR EERARXEE ERIITERRERSN) . B 2 FIRES 3 4l 7Kk 1)
— Mg, EEXTEAAFSER, IR SAF NI EARER ., B LRERE, B
RFETH—ANEBALRARE . B2 R M SCER A 7 58 U I SRR 5
(B FER S AL SRR AL .«

M. SEEE %4 H IR Laboratory Safety

Medicinal Chemistry Experiment is a course closely associated with the organic
chemistry. One of the most important facets of this course is teaching students how to
work safely in the laboratory. In order to make the laboratory be a very safe place,
students should have a good understanding of the common safety rules. We must make
every effort to minimize exposure to hazardous, toxic, or carcinogenic substances.

1. General Safety Rules

(1) Dress appropriately in the laboratory at all times.

(2) Learn the location and operation of the safety equipment.

(3) Do not eat, drink, or smoke in the laboratory.

(4) Flammable solvents such as ether, acetone, toluene, alcohols, etc. must be

kept well away from open flames.

(5) Know your experimental plan before you come to the laboratory. Never begin

an experiment without reading the complete procedure first.

(6) Do not point the open end of a test tube or other vessel containing a reaction
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mixture toward yourself or anyone else.
(7) Make sure you have clean glassware and necessary equipments before an experi-
ment, and clean them after class.
2. Working with Chemicals
In a medicinal chemistry laboratory, some substances with which you will be work-
ing will be quite different from those that you normally handled. You must handle all
chemicals properly, and with caution.
(1) Read the label carefully before taking anything from a bottle. Only use properly
labeled reagents.
(2) Use only what is needed. Never return unused reagents to their storage con-
tainers.
(3) Re-cap or re-stopper all reagents bottle after use. Return chemicals immediately
to their proper places.
(4) Do not let chemicals contact with your skin. Wear appropriate protective
gloves, if necessary.
(5) Label all chemicals.
(6) Never mix unknown chemicals together. Always add any acid to water slowly
to dilute.
(7) Avoid breathing fumes of any chemicals.
(8) To avoid contamination, do not insert your own pipets into the reagent bottles.
3. Questions
(1) What must always be worn in the medicinal chemistry laboratory?
(2) If the fire alarm goes off, what do you do?
(3) What types of chemicals can be poured down the drain? What should you do if
you are unsure?
(4) What procedure should you follow to dilute an acid?
(5) Draw a map of the laboratory, noting all exits and safety equipments (fire ex-

tinguishers, eyewashes, etc. ) .

(AFXFHFR FEF)
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Experiment 1. Recrystallization of Acetanilide

1.1 HME X Purpose

1. EREL A,
2. AT, A RS G RALEEAYL S .
3. ALE 2 %#RY,

1.2 # B i 4 Background Information

O\N)OJ\CH;;

H
Acetanilide

LBEAERE (acetanilide) PR B IR M B YK (antifebrin) 1E A 4
BURZA TR, EREIERBRAmEERY . BEEA TR, Jout. Bk
fRHER . A RS

ORI 2N N-FRECBEE (N - phenylacetamide) . 43134 G Hs NO,
S+ FEHR135.16, AHAFNREN I REHZOCERHEK, TRIKA XKL LR
KBk, #A 113~115°C, @4 304~305°C, TESHREE. BBET/K (20°CHY 0. 46 g/
100mL), B F#HsK (100°CHf 5.5g/100mL) . Z B, Z Bk, 5. WE. HmAE,
AT AmEE,

AL AT FKVE N E S & BRI A RN B RV A E S IRk, BEEUT SRS
THEAFEREE.

1.3 % B K ® Experimental Principles

HERERALEARLESYE AR RZ —. HEEEMARSY &L XM
70 F v e BE I AN TR TR B 2 B4R 4 E H K

B AL & I T o B A — IR BB IR M T T K. R REAEAMEE Y
WRERKBER P EZ B TR, BRfudiBRERBEERR, AR, & THR
BERRAR, BHRAYIRM AR BT, SRR MECCR ) B,
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TEA B2 S50 T B 22 ol T 45 I U ) AR R U UL R LB . 5 SRR i
— i R X R AL R Y B A TR A A, AT IR . IR IR E A R
PIRIIR A AP TR e 0 LT s JFG vp — Rl ) A 5 8 8 T 7 — o 4 0 S X 8 A R AL O )
Joto BRAE AR b S P A B AR LT TR e A, T i 08 I A B 59 2 o B
FHIMAETEN . JRSRBAES WAL E 4G FA A .

i SRR — BB A R T vk LR B A 5% VAR I [ A LR & B O
o, XS BB AR . BRSSO Y S A o B . A
SR BUHAN T BRI 0 8, ARG PR EAS Al

1.4 % B 8 F Experimental Procedures .

Place 2. 0 g of crude acetanilide into a 100 mL Erlenmeyer flask. Add 40 mL of wa-
ter and a boiling stone. Heat with a hot plate until all solid and oil have dissolved.
Wrapping the neck of the hot flask in a towel, remove the flask from the heat source to
cool the solution for a few minutes. Add a small amount of activated charcoal to the
flask and resume boiling the solution. Swirl the mixture and boil it gently for 5 - 10
minutes. Meanwhile, set up a stemless funnel with fluted filter for filtration into a
100 mL Erlenmeyer flask. Have available about 40 mL of boiling water for washing.

Warm the funnel by pouring in a small amount of hot water, then filter the acetani-
lide solution. Keep the solution boiling gently until it is poured into the funnel. If crys-
tallization begins in the funnel, add hot water to dissolve. Rinse the flask and solids in
the funnel with a little hot water, and set the filtrate aside to cool down to room temper-
ature. Crystals should begin to form as the flask cools. To complete the crystallization,
chill the flask in an ice bath for 10 to 15 minutes.

Collect the crystals using aspirator suction. Dry the crystals as thoroughly as possi-
ble in the funnel, then spread them on a clean watch glass to dry.

Record the weight and melting range of the dried acetanilide. Calculate the percent-
age yield.

Transfer the product to a labeled vial and hand it in to your instructor.

Notes:

(1) Be careful not to burn yourself while heating with a hot plate and removing the

hot flask from the heat source.

(2) Do not add the charcoal to a vigorously boiling solution, otherwise frothing

will occur. .
(3) Some oil will be observed when you heat the mixture at first, it is liquid acet-

anilide. You should continue to heat the solution until all oil has dissolved.
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1.5 B HEEXK Important Information about the Report

The laboratory report of this experiment should be written according to the formal
style (see appendix 2) . The results (part 5) should include the m. p. value of the prod-
uct, the calculation of the percent recovery (percentage yield), the appearance compari-
son of the product before and after recrystallization. In part 6 (Conclusions & Discus-

sion), the answer of the following questions should be given.

1.6 H % E Questions

1. Which procedures does the recrystallization involve? What is the purpose of each
procedure?

2. Why does an appropriate amount of solvent should be used in recrystallization?
How to determine the solvent amount?

3. Can we add the charcoal to a vigorously boiling solution? Why? What is an ap-
propriate ratio of the activated charcoal to crude solid substance?

4. Did you observe some oil in solution when you heated the mixture at first? What
is it?

5. What kind of solvent should we select when we purify a solid substance by re-

crystallization?

£ % 3L Hk References
(1] #RIE. FEEAHAZ [M] /LT, FER. P S Jbat. S%8E MR,
2005, 311.

(2] BWE. AEEAFEEMEER (M] //8EE, MR BARLKAYE (B, dbat. db
RS EE AL, 2004, 128 -133.
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Experiment 2. Isolation of Benzyl glycinate by Extraction

2.1 HMK E X Purpose

1. FRAHEUFE.
2. FEHIE. REHAEPUNERABRBAIILEY .
3. ALK 2 AT,

2.2 #H Rt 4 Background Information

KRG RAT ZHEYENE, YR AT OERRMA ., SERES
BUKZEAE S W EEA JFORE, 725 B 72 P AR S BT B 75 B BOR R B BRI i LA R
7, TR RSN B F R FBRZ —. 2308 RERERR TR LR 7 Bk
NEEAERERELZRBER (PPA) AL T BIKA B TER, 20 KBRS 1
FHEH BB EA R, NERIEAERERER 5 T LIMT A A

ASLEHTHERTENZERDE. §elHERNEFEEZERMR (PPA) #
T ROV B R BB T3 A ER R K . RERERERBREL R I T K. A CBEEE
B BB RN BRI RS ERECRZE TR E. K2 ARG Na, CO,
(8 NaHCO;) fff pH = 10, K¥EFHEHFERERMREE BRI NI . FINA ZBEF
B, HEM. BERAMEE (PPA KBEMBERR, 5 Na,CO; B NaHCO, I A iEE) 47K
BHRRREREKEPRRZE.

CH,OH

(o} o

NH. \)]\
R §

Glycine Benzyl glycinate
(0]

0
HC] HCl - NH; \)J\ NaHCO; NHz\)J\
= =

Benzyl glycinate hydrochloride Benzyl glycinate
(soluble in water) (insoluble in water)
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2.3 ¥ B J§ ¥ Experimental Principles ‘

EREDEREY NN TFBRZ —, HEARFEEF AL OENF AN (K
PR BT P B S BC R BN AR A 5 ) B — T 7R A A8 21 5 S — Rl 5
o ZEREZRAHER, R4 RIS ok

ARA PR TR WA, I E R0 o SRR S b3 Loy s 3R
B, AAYEREL, R o @ BRI S R AL . R 25 WAL S5 R R R R R
B

I BCAE FER AT W K BRSO A TE] B A AN TR R AR . [
B, FEPIRREAAETE RO . IAGE R AT o PR B M N, & BB 40 31 7 A9 T 1 ol 34 5
e fE—ERE T, HASYERBZE IR MEE. FIHMECERRXER, |
RS FBUS A YRR R R . AT B8 YRR h o8 40k, W
ENH SR CEY N7 TNV §-Rd S ¢/

AP E PHFEA LI — LA K P I BER . A ML RRIBOR R TR L&
PI R A SR S FEAEIRURY AP K IR A —E R R AR BT (LD . F
F BRI LAREARAT LA A A U R T K I WP PR RE W T SR AR BURCR

2.4 S B 8 Experimental Procedures

Introduce the reaction mixture (0.45 g of glycine, 12 mL of benzyl alcohol and
2.5g of PPA) into a 250 mL separatory funnel which contains 100 mL of water and 5 mL
of concentrated hydrochloric acid. Add 12 mL of diethyl ether. Shake the funnel vigor-
ously for 2 - 3 minutes to ensure the maximum possible transfer. Place the separatory
funnel in a ring stand and allow the ether and water layers to separate. When two sharp-
ly defined layers have formed, the lower aqueous layer is collected. Save the aqueous
layer for later use. The ethereal layer is then washed with dilute hydrochloric acid (2% ;
10 mL, 5 mL, 5 mL, respectively) for three times. Combine the aqueous layers. Add
solid Na,CO; (or NaHCO;) to basify the solution until pH = 10. Extract the mixture
with diethyl ether (30 mL, 20 mL, 15 mL, respectively) for three times as described
above. Combine the ether extracts and add anhydrous MgSO;, to dry the solution in the
Erlenmeyer flask for the next laboratory period.

Filter the solution to remove MgSO,. Introduce HCI gas into the filtrate for about
45 min, pure crystals of benzyl glycinate hydrochloride will be obtained. Collect the
white crystals by filtration. Weigh the product and calculate the yield.

Notes:
(1) All naked flames in the lab should be extinguished.

(2) Every time after shaking the separatory funnel containing mixture, the funnel



