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A. LATARBELAKANG

Mata kuliah ini merupakan mata kuliah wajib (Mata Kuliah Keahlian) bagi mahasiswa
program studi S1 IImu Farmasi yang memberikan pemahaman tentang karakteristik
berbagai gugus fungsi. Bidang kajian ini terkait dengan kompetensi mahasiswa dalam
memeriksa kemurnian dan menetapkan kadar bahan aktif farmakologis dan eksipient

dalam sediaan farmasi

B. PERENCANAANPEMBELAJARAN
1. Deskripsi Singkat Matakuliah

Mata kuliah Kimia Organik Farmasi mempelajari tentang Kimia Organik Gusus Fungsi
yang mencakup sifat fisika dan sifat kimiawi dari senyawa organik yang meliputi;
senyawa organik turunan metil, senyawa organik dengan atom karbon elektrofilik
(alkohol, alkil halida, eter dan epoksida, aldehid dan keton, asam karboksilat dan
turunannya); senyawa organik dengan atom karbon nukleofilik (alkana, alkena, alkuna
dan senyawa aromatic); senyawa alifatik — aromatik; amina, asam amino, peptida,

protein, lemak, karbohidtrat dan asam nukleat.

2. Tujuan Pembelajaran

Setelah mengikuti mata kuliah ini diharapkan mahasiswa mampu :

1. Memahami dan menguasai sifat-sifat, tata nama, reaktivitas, pembuatan dan
reaksi-reaksi senyawa organic gugus fungsi seperti senyawa karbonil, yang
meliputi aldehida, keton, asam karboksilat dan turunannya (asil halida, anhidrida
asam, ester, amida, dan nitril), karbohidrat (mono-, di- dan polisakarida),
protein, lemak, karbohidrat dan asam nukleat.

2. Mengidentifikasi gugus fungsi dalam senyawa obt.

3. Capaian Pembelajaran (Learning Outcomes) dan Kemampuan Akhir yang

Diharapkan

a. Sikap : Menggunakan dan mengembangkan kreativitas dan inovasi secara saintifik
dalam memecahkan masalah kefarmasian.

b. Keterampilan Umum ; Memeriksa kemurnian dan menetapkan kadar bahan aktif



farmakologis dan eksipient dalam sediaan farmasi.

Keterampilan Khusus : Memanfaatkan dan mengembangkan bahan alam sebagai
bahan baku obat.

Pengetahuan : Menguasai Teori, Konsep terkait teknik spektroskopi.

Bahan Kajian (Materi Ajar) dan Daftar Referensi
Bahan Kajian

1. Pengantar Kimia Organik Il
2. Senyawa organik turunan metal
e Metil, metanol, alkil halida, metil amina, dll
3. Alkohol dan alkil halide
e Tata nama alkohol dan alkil halida, sifat-sifat alkohol dan alkil halida,
pembuatan dan reaktifitas
4. Eter dan Epoksida

e Tata nama eter dan epoksida
e Sifat-sifat eter dan epoksida
e Pembuatan dan reaktifitas

5. Aldehid dan keton
* Tata nama aldehida dan keton

» Sifat-sifat, pembuatan dan reaktifitas, reaksi-reaksi adisi nukleofilik aldehid
dan keton

6. Asam karboksilat

e Tata nama asam karboksilat

e Struktur dan sifat-sifat asam karboksilat, dissosiasi asam karboksilat,
pengaruh substituen, keasaman, pembuatan dan reaksi-reaksi asam
karboksilat.

7. Turunan asam karboksilat

= Reaksi substitusi asil nukleofilik

= Tata nama, stabilitas, pembentukan dan reaksi asil halida dan anhidrida
asam.

= Tata nama, pembentukan dan reaksi-reaksi ester, amida dan nitril, keto-
enol, tautomerisme, reaktivitas enol halogenasi alfa dari keton dan
aldehida



8. Reaksi senyawa organik gol hidrokarbon alkana

e Reaksi senyawa organik nukleofilik, tatanama, reaktifitas dan mekanisme
reaksi.

9. Reaksi organik alkalkena dan alkuna

e Mekanisme umum reaksi nukleofilik hidrokarbon tak jenuh, reaktifitas,
mekanisme reaksi

10. Senyawa hidrokarbon aromatik dan alifatik

e Tata nama, sifat dan reaksifitas reaksi subtitusi nukleofilik dan mekanisme
reaksi

11. Karbohidrat

e Definisi dan klasifikasi karbohidrat

e Konfigurasi monosakarida: Proyeksi Fischer
e SistemDdanlL

e Konfigurasi aldosa

e Struktur siklik monosakarida: Pembentukan hemiasetal
e Anomer

e Konformasi monosakarida

e Mutarotasi

e Reaksi-reaksi monosakarid

e Pembentukan ester dan eter

e Pembentukan glikosida

e Oksidasi

e Perpanjangan rantai

e Pemendekan rantai

e Disakarida

e Polisakarida

12. Senyawa amina dan turunannya, protein

e Struktur, sifat-sifat dan stereokimia asam amino
e Klasifikasi asam amino

e Elektroforesis

e Reaksi-reaksi asam amino

e Klasifikasi protein

e Struktur protein



13. Lemak dan asam nukleat

e Struktur dan sifat asam lemak

e Pembentukan dan reaksi-reaksi trigliserida
e Struktur umum asam nukleat

e Perbedaan struktur DNA dan RNA

Daftar Referensi
Referensi Utama

1. Mc.Murry, J.E. Organic Chemistry, 9" Ed. Cengage Learning, USA, 2016
2. Klein, D.R, Organic Chemistry, 2" Ed. , Wiley, New York, 2013

Referensi Pendukung

1. Eliei, E., Stereochemistry of Carbon Compounds, McGraw-Hill Com., Singapore, 1975.

2. Juaristi, J., Introduction to Stereochemistry and Conformational Analysis, John Willey
& Son, New York, 1991.

3. March, J., Advanced Organic Chemistry; Reaction, Mechanism and Structures, 3™ Ed.,
John Wiley & Sons, New York, 1985.

4. Morrison, N.T. and R.N. Boyd, Organic Chemistry, 4" Ed., Allyn and Bacon Inc., Boston,
1983.

5. Solomons, G.T.W., Organic Chemistry, Revised printing, John Wiley & Sons, New York,
1978.

6. Streitwuieser, A. and C.H. Heathcock, Introduction to Organik Chenistry, 2" Ed.,
Macmillan Publishing Co. Inc., New York, 1981.

5. Metode Pembelajaran dan Alokasi Waktu
Pembelajaran dilakukan dengan metoda Collaborative Learning, Cooperative

Learning, serta Praktikum ; atau metode lainnya yang termasuk pendekatan Student
Centered Learning (SCL).

6. Pengalaman Belajar Mahasisiwa
Dalam mata kuliah ini mahasiswa akan mendapatkan pengalaman mencari informasi
baik secara on-line dari artikel ilmiah atau buku-buku di perpustakaan Disamping itu
kemampuan soft-skill berdiskusi dan memberikan pendapat dalam kelompok serta
keberanian dalam memimpin dan mempresentasikan informasi baik secara baik
didalam kelompok ataupun di depan kelas.



7. Kriteria (Indikator) Penilaian

Indikator penilaian meliputi; resume diskusi, kedisiplinan mengumpulkan tugas,
keaktifan dalam diskusi, presentasi, Kuiz, Tugas, Ujian Tengah Semester, Ujian Akhir
Semester

8. Bobot Penilaian
Kriteria penilaian terdiri atas penilaian hasil dan proses sesuai dengan capaian

pembelajaran, dapat dihat pada Tabel 1.

Tabel 1. Kriteria (indikator) dan bobot penilain

No. Komponen Penilaian ‘ Bobot(%)
1. Penilaian hasil
a. | UTS 20
b. | UAS 40
2. Penilaian proses
1. | Dimensi intrapersonal skill 10
2. | Atribut interpersonal skill 15
3. | Dimensi sikap dan tata nilai 15
Total 100

9. Norma Akademik

Norma akademik yang diberlakukan dalam perkuliahan dapat berupa :

(1) Kehadiran mahasiswa dalam pembelajaran minimal 75% dari total pertemuan
kuliah yang terlaksana,

(2) Kegiatan pembelajaran sesuai jadwal resmi dan jika terjadi perubahan
ditetapkan bersama antara dosen dan mahasiswa,

(3) Toleransi keterlambatan 15menit,

(4) Selama proses pembelajaran berlangsung hp dimatikan kecuali pada saat diskusi
kelompok

(5) Pengumpulan tugas ditetapkan sesuai jadwal,

(6) Yang berhalangan hadir karena sakit (harus ada keterangan sakit/surat
pemberitahuan sakit) dan halangan lainnya harus menghubungi dosen sebelum
perkuliahan

(7) Berpakaian sopan dan bersepatu dalam perkuliahan,

(8) Kecurangan dalam ujian, nilai mata kuliah yang bersangkutan nol.

10. Rancangan Tugas Mahasiswa
Tugas yang diberikan kepada mahasiswa berupa tugas untuk topic tertentu seperti :
1. Tata nama dan sifat dari senyawa golongan alcohol, eter, epoksida dan asam
karboksilat
2. Reaksi—reaksi yang terlibat



Bunyj|e uep eudy|ey|e }1uesio YI|IJo3PNU ISy eal dwsiueydw ueyequed3udin 6
euej|e uogJeyolply |08 yiuedio emeAuas 11403 NU ISy ea) BwslueyaW ueylequed3ualp 8
1eq1[491 SueA 1Sy eal— ISy ead B1IDS 18|1S)00JeY WeSe Ueunanl 1ejls uep eweu Iseyi1lusapi3usin L
eAuuelenqwiad esed B1U3S 1e|1S)0QJey Wese 1e}IS uep eweu ISey1}3usapiSuslp 9
eAuuelenquwad eed B1LISS UOISY UBP PIYIP|e 1.}IS Uep eweu ISeyIHIudpISUsA S snsnuy ue|idwelaiay : yy
eAuuelenquwad eied elias episyoda uep 1919 1e4IS Uep eweu ISeyIIuapISua|n % wnwn uedwesa1ay : Ny
eAuuelenquwad esed e1ias apl|ey [bj|e uep |0YO0I|e 1e}IS Uep eweu ISeyHuapISus|y € uenye1asuad : d
[179W ueunun} diuedio emeAuss ueyepaquain I4 1S S
:ueleie)
IsewJey 1s9404d uep Isewuey udp eAuueliey uep 3ueye|aq Jele| ‘uelefejaqwad uen(ny uep pnsyew ueyse|d[usi T
| yel|ny elein dJ
"1eqo nyeq ueyeq leSeqas weje ueyeq uey3uequagusw Uep ueyjeejuewsn D)
‘IsewJey ueeipas wejep jualdisya uep sidojoyewJe) Jie ueyeq Jepey ueydelausw uep ueluINWY BSYIIBWSIA ¢ M
‘ue|SewJ ey Yyejesew ueyyedawaw wejep yi13ules e1edaas |SeAou| uep seliAljeasy uey3uequiaduaw uep ueyeund3us|p 9s (dd)
7 1pn1s weiSoud d) uesefejaquad uelede)
ydy ‘enang
Buwl.d IppaqQ "1qQ "joid
wdy

1dy ‘lunAyepn LIS ewleq “aq

‘ulequy JeAeq "aq "jJoid
1dy ‘snueAuydeq *uq ‘joid

1pnis weuaSoud ey M undwiny J03euIpI00) SdY Sueqwa8uad uasoq ISVSIHO10
L10Z-1-8T Il (t2) € uenyeay yeynyezey | VIT 4Vd Isew.ieq yiuediQ ejwiy|
ueunsnAuaq |1 FETREINED (s)s) Logog NN undwiny Jao HVITN) VLVIN

SVIVANYV SVLISHIAINN

ISVINYVA :Sdd/ SYL1NNV4
ISVINYVH VNVIYVS : 1dN1S NVYID0Ud
(Sd¥) ¥31S3NIS NVHVIV1IGINId VNVINIY

R
E
5 ;
SN

S¥Ivany sy isaaAN"




U033y Uep pPIYap|e YI[JO3PINU ISIpe ISyeal-Isyeal ‘seiyipjeal uep uelenquiad ‘1ejis-1e)IS o
U013 Uep eplyapje eweu e1e] .
uo3}a) uep plysply s

selljipjeas uep ueljenquiad e
epIS)0da uep 913 1e4IS-1BJIS e
episyoda uep Jo1o eweu ele] e

episyodj uep 4213 v
sejyipjeas uep uelenquiad ‘epijey |1y|e UBp |[OYOY|e 1B}iS-1e}IS ‘epl|ey |I)|e UBp [OYOYj|e BLWEBU BYB] o
opljey [jje uep joyoyly ‘¢
|Ip ‘eulwe 13w ‘epley |pj|e ‘joueldW ‘BN -
[e3dW ueunJny yiuesio emeAuss g
IsewJed yuediQ elwry Jeyueduad ‘T

ueseyeg yoyod
Jueielejaquiad 121N

"1e3NU Wese uep 1esipiyog.ey ‘yews|
‘uiayoud ‘epiidad ‘oulwe wese ‘eulwe Hjijewode —yiiejlje emeAuas ((d11ewole emeAusas uep eunyje ‘eusy|e ‘euej|e) yijyospnu
uogJey woie ueduap yiuedio emeAuas (eAuueuniny uep 1e(Is}0qJey Wese ‘U0l uep piyap|e ‘episyoda uep 4313 ‘epljey |1yj|e
‘loyoyj|e) 311404192 uogJey woie ueduap yiuedso emeAuss ‘13w ueunany yiuedio emeAuas ‘ndisw 3ueA yiuedio emeAuds

11ep Imelwiy| 1e4is uep eyisiy yejis dnyeausw 3ueA 1s3ung snsno yiuediQ ejwiy 3uejual Jefe|aq emsiseyew (Ul yerny ejew eped

yelny exe\l
1e)j3uls 1sdinjsaq

WVNY Uep YNQ JnpjnJis ueepagsad eSS YBWS| Wese JnpjnJis ueyse|afusin v

oulwe wese |syeaJ e1as u1djoad ‘eAuueununy uep euiwe emeAuas 1B4IS Uep BLEU ISEYIIUSPISUSIA €1

eplieyesouow epedisyeal — Is)eal ueyse|a[uai 4

eAuisedn8iuoy| 3niuaq — ynuaq uessequesSuaw eup jeipiyogley ueyiseyiiseSuan 1T

y13e}1|E UBP Y11BWOJE UOGJEY0IPIY BMBAUDS 1BIS UBP BWEU ISEYI413USPISUSIA 0T




7 uep @ waisis
Jayasi4 I1sy2A0.d eplieyesouow isedngiyuoy
lelpiyoqJes Iseyijisepy uep Isiulyag

leipiyoqaey

1S)eaJ SWISIUBYIW UBP YI[1JO3)NU ISNIIGNS IS B3] SEHISH B UBp 1B)IS ‘eweu ele]

y11ejije uep yilewode uogdeyolply emeAuas

1S)eaJ dwiSiueaW ‘seliyipjead ‘Yynual el uogaedosply MiILO3NU ISYEaJ WNWN SWSIUBYIA|

eunj|e uep euayjjey|e yiuesio I1S)eay

"1S) B3] SWISIUBSW UBp S} ed) ‘eweuele] Y1|1Joapnu yiuedio emeAuas 1syeay

eueyj|e uogJeolply |03 yiue3io emeAuas |S)eay

epiyap|e uep uoiay liep ejje iIseuadoley

|OU3 SEe1IAIBES ‘DWSIISWOINE] ‘|OUS-013Y ‘|IJ}U UBp BpIWe ‘J31SD IS)eal-Isyeal uep ueyniuaqwad ‘eweu ele|

‘Wese eplpIyue uep epijey [Ise Isyeal uep ueyniuaquad ‘sejljiqels ‘eweu eye|
N|1403INU |ISe I1SN11ASgNS ISYedy

1B|IS)0qJeY Wese ueuninj

"1B|1S)0QJ e WESE |SHeal-Isyeal
uep uejenquiad ‘ueweseay ‘Uaniiasgns yniesuad ‘1e|IS)OQJed WEeSEe [SBISOSSIP ‘18|ISYO0JeY Wese 1e}IS-1e4iS Uep JNPNJIS
1e[1S)0qJE)| Wese eweu eje|

1e|ISy0qJey wesy

01




ep1I9sI 3143 ISy BJ-IS)Eea] UBp UBYNIUAQW
JEwW?a| WEeSe 1e4iS UBp JNPINIIS

1B3NU WESE Uep Jewa

u1azoad NN

u1a104d Iseyiisely

oulwe wese |syeal-isyeay

S1S910404149|3

oujwe wese Iseyiyse[y

OUIWE WESE BIWIY03131S UBp 18}IS-1B}IS “ANPYN.iS

uia104d ‘eAuueununy uep eujwe emeAuss

epliexesijod

epueesiq

IEJUBJ UBY3pUSBWd

lejues ueguefluediayd
ISEPISYO

epISoy|1|8 ueyniuaqwad
4913 Uep 433159 ueyNIUAqUIA(
ple)eSouoOW IS)eal-Isyeay
ISe10JeIn|z|

epley)esouow ISEWI0UO)|
Jawouy

[E19SBIWDY UBYNIUSQUWA (BpIBYBSOUOW YI|IS JNPNJIS

esop|e IsednSipuoy|

€T




jeieAs yejnyelen

J91S9WaS JIYyy uelln ‘4a1sawas yedua] uelln ‘sedny ‘ziny|

JUIWISSOSSY

1dy ‘esind ewd 1ppaqg IQ Joid '€
1dy ‘ulequy JeAeq ‘uqQ Jjoid ¢
1dy ‘snueAliyoeq ug ‘joid T

Suiyoea] wea)

J0303(04d '3 A1 -

: seqd)| 1eySuelad : jeun| jeySuesad

uesefejaquiad eIpaN

"I86T “JOA MAN “ou|
"0D 3ulysijqnd uejiwdel “p3 pu2 ‘Adasiuay) yiuesiQ 01 UOINPOIIU| HI00YledH "H'D PUB 'Y ‘43s3INM1IBIIS 9
‘8/6T 40N MON ‘suos g A3|IM uyor ‘Sunuiid pasinay ‘Asasiway) oluedio “A\'L'D ‘Suowo|os
"€86T ‘Uolsog “duj uodeg pue UA|lY “p3 1 ‘Adisiway) dluediQ ‘pAog "Ny pue "1'N ‘UOSUIOIN

"G86T JJOA MON
‘suos 13 AS|IM uyor “p3 p,€ ‘S24N1ONJIS pue WISIUBYIDA ‘UoIedY ‘Adlsiway) dluesiQ padcueApY “f ‘YalelN g
"T66T 40A MIN ‘UOS g AS||IM UYOT ‘SISAjeuy |euolleuwIoju0) pue AJlSIWBYd09491S 01 UOIIdNPOIIU| T ‘isuenf ¢
G/ 6T ‘@40de3uls “wo) [[IH-MeIDIA ‘Spunodwo) uogJde) Jo AJisiwaydoa4als “3 ‘19113 T

LA

7 : Sunynpuad

€T0T A4OA MAN “AS[IM “ "PT puT ‘AIsiwaY) d1uedIO ‘Y'a ‘UR) T
9T0Z ‘VSN ‘Suluiea adedua) "p3 ,6 ‘Aisiway) ouediQ ‘31 ‘ANNON T

_ T eweln

e)eisnd

VNY Uep ¥NQ JnPnJis ueepaglad e
1E3PNU WeSe Wnwn JNPNJIS e




epliey
[D]|e uep joyodje I1sSuny
sn3n$g iseyi1ausapiSusw

sejipeal eAuueienquwad

ueiedalay e ‘Isnysip uep uejenquwad ‘epijey |13j|e eJed e1as apljey |y|e
Jo1eyjipuj ueyeuesyeP uep |oyoyj|e 1ejis-1eyls ‘epljey uep |oyod|e 1eyls uep
S Je3uspus|y ISNYSIP ‘Yelny| | |Ij|e uep |oyoyj|e eweu ele]|  eweu ISey11uapISualn €
L]
[13dW ueunun} emeAuas
ue3uap ueyleydaq Sueh
|eos - |eos gemefusw ueyne|
welep uejedald) e ueyeuesye@\ [Ip ‘eulwe [11oW [13dW ueununi dluedio
- Jo1eyjipu| Je3uspus |y ueylieq ‘yeiny | ‘epljey |pjje ‘jouelaw ‘191N |  emeAuss uedepaquisin ré
[
[HYEIETEN] IseuLley I
IS940.4d uep 1sewde} ugp
- IsewJey 1s9404d uep Isewey
, eAuueyiey uep Sueye|aq
1s9)-uou )ynjuag u3p eAuueiiey uep Sueye|aq
- - Jeje| ‘ueselejaqwad Jeje] ‘uesefejpquiad
J03e)j1pU| uenfny uep pnsyew uen[ny uep
Je3uapusn yeyny | ‘1s8uny sn3ng yiuedio ejwiy pnsyew ueyse|afusp
(£) (9) (s) (¥) (€) (2) (1)
(%) emsiseyelnl Isualajay ueq
uejluad uelejiuad Jefejog npep Iseyoly (aefy 11218 N) ueydeseylp -9
j0qog (1018)1pU]) BLIDIDIY uewejeSuad uep ueselejaquiad apoIdIA ueifey] ueyeg SA e uendweway | S

S)S Z ueyelnyiad ueeuesyejad




ISNY[SIp WNsSayY
1$9)-uou)jnjuag

Is3unj sn3n3

eweu |seyij3uapl ueledald))|

‘Isnyjsip
ueseuesye[d|Al

ISBISOSSIP “1€|1SY0Q.ey Wese
1B41S-1B}IS UBP INPINIIS

jejIsyoqJey

eAuueienquad
BJEJ B1IIS 1B|IS0qJEe)|
wese 1ejis uep

S Joreyjipuj ISewJoul edualy | Suluaea] aAzeIoqe||od ‘Yelny wese eweu eye| BWEU ISEe)1}13uapISUaN 9
Isguny snng U033 UEP PIYIPIE Y|403NU
Bweu Iseyauapiusw ISIpE IS)eal-1Syeal ‘selyipeal
ueiedold) e “snysip uep ueyenquwad ‘Jeyis-1ejis eAuuejenquwad
1sedisiiediaq ueyeuesyeRN BJED B1J3S U01aY
3ueA emsiseyew yejwnr e ISBWIOJUI LIBDUIIA uol1a uep piyspje 1ejls uep
S Jo1eyjipuj ‘uex e3uapusn 1Isnysiq ‘yelny| uep epiysp|e eweu ele| eweu 1seyi13uspISuan S
ISNYSIp dwnsay
1$9)-uou)jnjuag
Is8uny sn8ng Sellipeal uep uelengquiad
eweu |seylyiusapiduaw episyoda
ueledald) e Uep 1933 1e415-3841S eAuuejenquwad
Isedisiued.aq ‘Isnysip Suiuies| anzeI0qR|[0) e/ed ei3s episyoda
SueA emsiseyew yejwnr e uedeuesyeP\ episyoda uep 1919 1ejis uep
S J01e)1pU| ISEWJO4U] 1JBDUDIA ‘yenny uep 4919 eweu eie] BWEU ISEe)1}13uapISuUsN v
[
‘3s91-uou ynmuag
Isnysip
we|ep Isedisiyediaq
ueA emsiseyew yejwnr e
(%) emsiseyeln ISud19jay ueq
uejiuad uelejiuad Jefejag npjep Iseyoly (4efy 1121 N) ueydeseyip -9)|
j0qog (1010)1pU]) BLIDIDIY uewejeSuad uep ueiselejaquiad apoIdN ueifey] ueyeg SA iypje uendweway | S




uesi|nl

uep ues|| ueledweAuad
we|ep yleq uejedweAusad
e13ewi1sis uep ueseqefuad
JnpnJis uese|a(ay

‘Isnyjsip
ueseuesye@N
ISBWIO4UI LIBDUBIA

Suiuieaq Auanoasiqg

"ISyeal
awisiue)aW uep seljipjeal
‘eweuelel Ylj1odpNU
yiuedio emeAuas |Syeay

euey||e
uogJeyoJply |08 yiuedio
emeAuas 1403 nu

IS} eaJ swsjueyaw

J031e)1pU| yelny ueyJeque33uan 6
431S3INGS
0c HVONIL NVIfN| 8
"eplyap|e uep U031y
liep ejje 1seuadojey |oud
SelAID|ea) ‘DwislIawolnel
‘lous-013Y ‘|l4HU uep
epiwe
‘19159 ISy eaJ-ISyeas uep
ueyniuaqwad ‘eweu eje|
‘wese
eplplyue uep epljey |ise
ISNYSIp aWNsay ISeaJ uep ueynjuagquwad
4s93-uou ynyuag ‘seyliqess ‘eweu eye] ¥eqIhia3 Bueh el
Is3uny sn3ng “snysip — IS)ead BLISS 1e|ISy0q.ey
BWEU ISey|l}13uapl ueledala) ueyeuesye@Al Algospinu wese ueununj 1ejls uep
J01e)1pU| ISewJoul Uedualy | Suludea) sAleIoqge||0) ‘Yelny [ISe ISN11ISgNS IS)eay eweu Ise)yiuapi8usin | £
"1e|1S)0qJBeY Wese |syeal
-1s)eaJ uep uelenqwiad
‘Ueweseay ‘uaniiisqns
ynJeduad qe|isyoqJey wese
(%) emsiseyeln ISud19jay ueq
uejiuad uelejiuad Jefejag npjep Iseyoly (4efy 1121 N) ueydeseyip -9)|
j0qog (1010)1pU]) BLIDIDIY uewejeSuad uep ueiselejaquiad apoIdN ueifey] ueyeg SA iypje uendweway | S




1800 eMmeAUSS N1ens
1ep esew wnipjads
Iseyasdiaiuidusw welep
Isejuawngie uejedaldy e
‘Isejusw3euy

“Isnysip
ueyeuesyeld\
ISEWJOUI LIBDUDA]

ISnXsIq

Suiuieaq aniesoqge||0d

Jayasid Isyahold
:epleyesouow Iseangiyuoy

eAuisean3ipuoy| yniuaq —
)Nniuaq ueysequesdsuasw

ejod uejedala) e ‘uexyJesuapuaiy Yelm 1elpiyog.ey eup jespiyoq.ey
S J01ey1puj ISeI}ISepy uep Istulyad ueyisexyisepSusiy | ZT
uesi||n}
uep ues|| ueledweAuad ,
wejep yieq ueiedweAuad ISPASIP Is)eal Jllejlje uep
: : ueyeuesyePA 8uluieaq Auanoosiqg
ey 1ewnsis uep ueseqgefluad ISeWIOJU| 1IEIUBA Suwistue}aw uep yjljyosnu Jjllewodle uogJeouply
PN vese(alay ! dmvtm.mrmvcw_\,_ yerny ISNUIGNS IS)ead seylyisyeal emeAuas 1ejls uep
Joreyipu| uep 1eyls ‘eweu eye] eweu IsexyiuspISusin | 1T
uesi||n}
uep ues|| ueledweAuad
‘Isnysip
dweAuad
WEIEP lieq UeledueAus ueyeuesyePA 8uiuieaq Auanoasiqg
ey1ewsis uep ueseqgefluad ISEWIO}U LJEDUSIA
anpnJ1s uesealay . dmvtm.mrmvcw_\,_ yerny ISea) aws|ueyaw BUNYj|e uep eudyey|e
Jo1eyjipu| ‘sejyyipjeads ‘ynus| yluesuo yioapnu
3Bl uoqgJexoaply M1jIyosnu IS)eas sawsjueyaw
1S)eaJ WNWN SWISIUBYIIA ueyleque33uan | 0T
(%) emsiseyeln ISud19jay ueq
uejiuad uelejiuad Jefejag npjep Iseyoly (4efy 1121 N) ueydeseyip -9)|
j0qog (1010)1pU]) BLIDIDIY uewejeSuad uep ueiselejaquiad apoIdN ueifey] ueyeg SA iypje uendweway | S




Isejuasald

:1S9] UoU 3jnjuag

1800 EMBAUSS N3ENS
luep esew wnupjads
Iseyasdiaiuiusw welep
Isejuswngie ueledaldy e
‘Isejuswe.y

“snysip
ueyeuesyeRA

ISnXsIq

8uluieaq aniesoqe||0d

epliejesijod

eplieyesiq

IelUB) UBYIpUBW -
lejued ueduefuediad -
ISepISYO -

epISOY1|S ueyN1UaqWIa -

1919
uep Jaiss uednjuaquiad -

epliesesouow

ejod ueiedalay e ISeWJOoUl LIBIUBIA| epedisyeal
S Jo031ey1pu| ‘ueyde3usapusin yerny pliejesouow |syeal-Isyeay — ISy ead ueyse|afusp €1
IseloJelnin
eplie)esouow ISew.Iojuoy|
Jawouy
[B}9SEIWRY UBsNIUaqWA
‘epleyesouow
AIPIIS INPINAS
esopje |sedn3ipuoy
7 uep g waisis
(%) emsiseyeln ISud19jay ueq
uejiuad ueljejiuad Jelejag npjeM ISey oy (4efy 1121eN) ueydeseyip -9)|
j0qog (1010)1pU]) BLIDIDIY uewejeSuad uep ueiselejaquiad apoIdN ueifey] ueyeg SA iypje uendweway | S




ov J91s2Was JIYyy uelln 97
ISeuasald
VNY uep
13591 UOU ynjuag VNQ 4npjnJais ueepaquad
1eq0 emeAuas niens 1eapnu
Lep esew wnupjads wese wnwn Jnpjniis
Ise1asdaiuiSusw welep sIG epLasi|Siy 1syea.
Isejusawngie uejedaldy e “snysip : : |syE1 UEp UBNIUSGUIad VNY uep
‘IsejuswiSe.y uedeuESy eI SuIuIeaT 3AEIOqE|0) VNQ JnpjnJais ueepagsad
ejod uejedslsy e ISeWJo4ul 1IeDUSIA Jews| B149S Jews| wese
Joreyipu| ‘uex e3uapualn yerny| wiese 1e41s uep JnpnJis Jnpnais ueysedfusn ST
ISeuasald
utazoud unpnuis
Hse3 otmued urao.d Isexyisery
1800 eMBAUSS N3eNS oujwe wese |s)eal-Isyesy
luep esew wnupjads
Iselaidiajuidusw wejep s15210J0 1493
Isn3sid
Isejuswngie ueledaldy e “snysip ouILE Wese [sexIsely oujwe wese [SyeaJ e1as
‘Iseyusaw el ueseuBSy R SujuJeaT 3A1RI0qE||0) uiajo4d ‘eAuueuniny uep
ejod uejedslsy e ISEWJOJUl 1IBIUDIA| OujWe Wese ejwiy03493s | eujwe emeAuss 1ejis uep
J01e)1pU| ‘uex e3uapusin yerny| uep 1ejs-1e4Is NN BWEU ISEe1}13uapISusN A
(%) emsiseyeln ISud19jay ueq
uejiuad uelejiuad Jefejag npjep Iseyoly (4efy 1121 N) ueydeseyip -9)|
(1010)1pU]) BLIDIDIY uewejeSuad uep ueiselejaquiad apoIdN ueifey] ueyeg SA iypje uendweway | S

joqog




Organic Chemistry




Organic Chemistry- The study
of carbon & carbon compounds

* Organic compounds are the
primary constituents of all living

organisms. Qﬁg

A
S




Draw an electron dot diagram of

carbon.
X@®

Carbon is able to form 4 covalent
bonds (4 valence electrons) with
other carbon or other elements.



ll. Characteristics of Organic
Compounds

* They are nonpolar compounds — they do
not dissolve Iin polar solvents like \Water




4) They have low melting points — due to
weak intermolecular forces.

@00(@0

STRONG STRONG
Weak

5) They react slower than ionic
compounds — due to strong covalent
bonds between atoms.



Structural Formulas —
A 2D model shows bonding patterns and
shapes of molecules

— Carbon Is found in the center

— The short line — represents a
pair of electrons.



Draw the structures for each
organic
1. Methane: CH,

I
H—C—H
|
H

2. Chloroform: CHCI; |T|

Cl—C— Cli

|
3. Ethane: C, Hg C

O—I
|
T

Remember : Carbon H—C—
has 4 bonding sites. HoH




Single Bond - single covalent bond in
which they share 1 pair of electrons. (2 e-)

| | ®
-c.c- ©°Cl
@



Double Bond — carbon atoms may
share 2 pairs of electrons to form a
double bond.

o
)CTC: oC 8




Triple Bond — carbon atoms may share
3 pairs of electrons to form a triple bond.

|
—C=C— ‘C@




[ PWC O (/f (,'/H'ﬂ/ naes

r

aturated Compound — organic

compounds in which carbon atoms are
bonded by SINGLE bonds.

ex. Methane: CH;,



T

Tvaas OF Cannlaatiriels

Unsaturated Compound — compounds

where carbon atoms have double or
triple bonds.

ex. ethene: C,H,

)

H— C=C—H



Homologous Series of Hydrocarbons

» Organic compounds can be classified
iInto groups with related structures and
properties.

***As size of molecule increases the
boiling and freezing points increase.



Hydrocarbons are organic compounds
that consist of only Carbon and
Hydrogen atoms.




Base names

Prefix  Length of carbon chain

1
2
3
4
5
6
/
8
9
10




Alkanes

Simplest members of the hydrocarbon family.
e contain only hydrogen and carbon

e only have- bonds

Bsaturated hydrocarbons
All members have the general formula of

ChH2n+2




Alkanes = Cn H2n+2

» A saturated hydrocarbon contains 5
carbons. What is the formula”

s | — N
C/51_]2(5)-}-2 = Csrlpy

» A saturated hydrocarbon contains 20
carbons. What is the formula”

CooHooyr2 = Cogrlus

Saturated = Single



Alkanes

Table P

Organic Prefixes

Prefix Number of
Carbon Atoms

meth- l

eth- 2
prop- 3

but- A
pent- 5

hex- (5
hept- T

oct- S

non- )

dec- 10)

Table Q
Homologous Series of Hydrocarbons

General

Exam plcs

Name
Formula Name Structural Formula
L H
Ik C_H thane -,
alkan T cthane Bl Bl B B |
U |
H H

CH, =

methane

C,Hg =
CyHg =

CsHqp =

C5H12

ethane

propane

butane

pentane







Naming Organic Compounds

Organic compounds are named according
to the IUPAC (international union of pure &
applied chemistry) system of

nomenclature. _
Alkanes —end In ane

Alkenes —end in €ne
Alkynes —end in YN€



Alkenes —
series of unsaturated hydrocarbons
having one double bond (C=C)

» Also called ethylene
series (IUPAC name is
ethene)

» General formula C,H>,




Table Q

AI ke n e S Homologous Series of Hydrocarbons

Name Gener -al Examples
Formula Name Structural Formula
- H H
Izll)]‘: P JILI'IIL'S (t'll_,‘ l'llll'lll' \(-('/
N . w23 =G
Organic Prefixes N

Prefix Number of | ° C2H4 Ethene

Carbon Atoms

Iu.m'-lll.l- | i o C3H6 — PrOpene
prop-_| 3 ° C4H8 = Butene
but- 8!

T * CsH, g = Pentene

hex- i

T * To find the number of

ot- |8 hydrogens, double the

non- Y

— - number of carbons.




1-Butene

HE H H H This 1s 1-butene, because the double
I | I I bond is between the 1st and 2nd carbon
H—C=LC [I. T H  from the end.
T H H

ISOMERS: Molecules have the same
molecular formula, but have different
structural formulas.




Pentene

H H H H H This 1s 1-pentene. The double bond is
L] L on the first carbon from the end
H—t=LC—L—L—C—1 '
.
H H H
H H H H H
H—C [|: ‘IZ — ‘l: [1: H Th%s %s not another isorper of pentene.
| | | This 1s also 2-pentene, just that the
H H H double bond 1s closer to the right end.



Alkynes —
a series of unsaturated

hydrocarbons that contain 1 triple
bond.

* Also called the acetylene series

s |
General formula C, iy, 5

—C=C—
t



Alkynes

Table P

Organic Prefixes

Table Q
Homologous Series of Hydrocarbons

Name Ceneral Examples
Formula Name Structural Formula
‘l”\'\'llt'.\' (.“”_-., o t't'l_\'llt' [ oo | |

Prefix Number of
Carbon Atoms

meth- I

eth- 2
prop- 3

but- 4
pent- 5

hex- (5
hept- T

oct- S

non- )

dec- [0)

C2H2
C.H, =

Ethyne

Propyne

C,Hg; = Butyne

C5H8 —

Pentyne




Alkyl Groups — have one less
hydrogen than the corresponding
alkane.
* CHj3 is methyl — one less H than
) CH4 ITI
' |
H—C—H
| H

hydrocarbon chain

H methyl group




H— 'I:_H ethyl group
H—C—H

hydrocarbon chain

CH>CH3




“C3H7 is propyl — one less H than orooziris C3Hg

propane




— a series of
unsaturated hydrocarbons.

General formula C,Hs¢

Benzene — the simplest in the family
i
0o 7 N4
| |



JUPAC Naming
Branched
Hydrocarbon Chains



Sometimes the hydrocarbon chains
are not straight and sometimes
they have other elements attached
to them. Here Is how they are
named:

CHs- CH2- CH2— (IDH — (IDH — (I:H - CHs
(I3H2 CHs CHs
CHs



CHs- CH2- CH2— (IDH — (IDH — CI:H - CH:s

CI3H2 CHs CHs
CHs
o . Find the longest continuous chain

of carbons.

All bonds in the chain of carbons
are single bonds so ending is..ane.

There are 7 continuous carbons, so the
parent chain is heptane



CHs- CH2- CH2— (IDH — (IDH — (I:H - CHs

| I
|
. Number the carbons in the main
sequence starting with the end that will
give the the smallest #.

@ This chain is numbered from to
because there is a substituent closest to
the right.



2
CHs- CH2- CH2— (IDH — (I:H — (I:H - CHs
CHs CHs

. Add numbers to the names of the
groups to identify their positions on the chain.

- these numbers become prefixes to the parent

chain. " Yl
: » _ ethare
In this ex. the positions are: CZH%

2- methyl, 3- methyl, 4-



CHs- CH2- CH2— (IDH — (I:H — (I:H - CHs
CI3H2 CHs CHs
CHs
. Use prefixes to indicate the
appearance of a group more than once in the

structure. _
Di = twice
Tri = three times
Tetra = four times

Penta = five times



CHs- CH2- CH2— (IDH — (IDH — (I:H - CHs
(|3H2
CHs
* This chain has 2 methyl groups so
1§ used.

. List the alkyl groups in alphabetical
order.

In this ex. imethyl is listed before the thyl.



CHs- CH2- CH2— (IDH — (IDH — (I:H - CHs
(|3H2
CHs
. Use punctuation

- use commas to separate numbers

-hyphens to separate numbers with
words.



CHs- CH2- CH2— (IDH — (IDH — (I:H - CHs
|

* The name of this compound is:

heptane



CHs- CH2— CH - CH2—-CH - CHs

Step 1: 6 carbons =
All single bonds = ends In

So parent chain is

Step 2: start numbering from to

Step 3: -methyl and -methyl



CHs- CH2— CH - CH2—-CH - CHs

2,4 dimethyl hexane



When naming with a double/triple bond-
start # carbons closest to the bond.

CHs CHs
| | | |
R

3,4 dimethyl, 2-



Now start with name and draw the structure.

. 3-eth3|/Ihe>|<aneI I I I
—CcC—C—C—C—C—C —
I I I I I I

You can place H’s all around or just leave as is.

vl
ethgre
CsyHg

5



o 2.2 4-r

dlne



Functional Groups — specific groupings of atoms
that give characteristic properties to organic
compounds.

chloro group

l

hydrocarbon chain

= halides

pr Dromo groug

l

hydrocarbon chain

fluoro group

I

hydrocarbon chain

lodo group

I

hydrocarbon chain

What group do these belong to?



* Alcohols hydroxyl
» Organic acids carboxyl
» Aldehydes carbonyl
» Ketones -
* Ethers

e Esters

e Amines

e Amides



Halides

Cmpds that are formed

when any halogen

( ) replaces an
atom in an alkane.

One carbon = methane
Chlorine = chloro

Chloro methane

The functional
group Is the
(F,Cl,Br,l)




Halides

* They are named by citing the location of the
halogen attached to the chain

H H
T
H—C—C—C—H
]

H g H



Alc  ols
* Are organic cmpds in which one or more of the

hydrogens is replaced with an — group.

- OH group is called the group

Table R
Organic Functional Groups

Class of Functional General I |
Compound Group Formula .Xample
, CH,CH,CH,OH
alcohol w—H H=—(H _ - -
l-lll'li llmlllill




hydroxyl Alcohols

-have —OH group
T H
H—C—C—0H |

AN R—I—OH
H

Shortcut way to represent a primary alcohol

R stands for of the molecule



IUPAC naming of alcohols

* Replace the final “e” with “-

® methane—

® ethane —
® propane —
® butane —
® pentane —

7

- C2H5OH

— Cs

7OH
oOH



Example

St 3 G LTS

C-C-C-C-0=H

v
b

8asecontains4carbon
gne nameisbutane

L 'v
s po“

;irﬂ \l w&aﬂd add -Ol
‘4. ‘.,_ |

-4
.....



0H H
H—C—C—C—H

H

anol
I
I

Ex. 2-




Organic acids — have the
functional group

« R-COOH

-
Carboxy!
group
-
Table R
Organic Functional Groups
Class of Functional General . l
Compound Group Formula Example
0 0 ("'
organic acid " " CH-CH.C=OH
— (= R Come (O B
propanoic acid




IUPAC naming of Organic Acids

Replace the final “e” with “-oic "acid

Methanoic acid - HCOOH T »
e

7
B



Aldehydes- contain the functional

group
R-CHO

Table R
Organic Functional Groups

Class of Functional General I |
Compound Group Formula -damplk
0
() () II
aldehyde [ | CH.CH,C =1
' (] ] [ e (e | ] 52
propanal




IUPAC naming of Aldehydes-

* Replace the final “e” the the ending
First member of the aldehyde family is methanal

-its common name is formaldehyde

Used to

‘ preserve
3 biological
1 4 samples

Methanal (formaldehyde): a one-carbon
aldehyde. Used to preserve biological
specimens and as a glue to hold the layers
of plywood and oriented strand board
together.

H

I Il Ethanal (acetaldehyde): a two-carbon
H (I: c H aldehyde.
H




* Alcohols can be oxidized to aldehydes

i

__ OH 4+ Oxidizing
R | agent >

H




Draw




Ketones — contain the functional

group
Replace the final “&” with “- o).

Table R
Organic Functional Groups

Class of Functional General I l
Compound Group Formula pammm’
O O ‘"’
ketone n_ N L CH-CCH,CH,CH
( l‘—( — . = = .
:-l”‘ll'.lll' e

* The simplest member

of the ketone family is
propanone.




* [UPAC name is propanone but its
common name Is , itis an
Important industrial solvent.

R R

i




Ethers -

* when two primary alcohols are treated

with a dehydrating agent, water is
and the 2 alcohols are joined

together by an “bridge”.
— R-O-R  +H0

Primary ether

alcohol

Table R
Organic Functional Groups

Class of Functional General
Compound Group Formula

Example

CH;OCH,CH,

lu-'lll}'l -.-tll}'l ether

ether () v () e [}




ethyl ether- used as a general
anesthetic

| t b
|Oxygen bridgq

CHj CH,-O- CH,CH,



methyl ether-




Name These:

-O- CH, CH;
ethyl ether

-O- CH,CH,CH;
propyl ether



Esters — are organic cmpds with the
general formula R-CO-0O-R

They are formed in a rxn
between an organic C O

and an

Esters have strong fragrant aromas and are
what make pineapples, ,
wintergreen & oranges so




IUPAC naming of Esters:
H H o

H—(|3 C—C O JJ J)—H

|
H H

O
I
1. Look at chain after the —C-O- write its prefix
Ex.(meth,eth, etc.) and add to the end of
prefix

Inthis ex. : eth + yl = ethyl



H H O TR
HC—C_C_0_b—bn
LT
Condensed formula OO CH,CH;

2. Give the name of the carbon chain that
Includes the C=0, leave off the last letter

andadd R

+ oate =




Ex.) Draw ethyl pentan

Now you've got it!




Amines — contain the functional
group -N-

* Itis a derivative of

* [UPAC naming of amines —

- replace the final —e with “-

1— R

methanamine

NH,

— NH;
Draw:
| I
C—C—
|
ethanamine




— contain the functional
group: ﬁ I
Found at the end of a carbon chain

* [UPAC naming of amides:
-drop the final —e and add *

O
I

7




Class of Funcbonal General
Compound Group Formula Example

CHSCHQC —N H2




» Substitution — of one kind of
atom or group with another atom or group

e If this rxn occurs between an
and a 1t 1s called




Substitution

S A
H—C—C—C—C—H I
| | | | —_— H—C—C—C—C—.
H H H H I
H H H H
Butane + bromine — Bromobutane *+ Hydrogen

bromide

CsH7F + HF




Addition —adding one or more
groups at a bond.

 Double bond is broken...becomes a
bond.

*only happens with alkenes &

alkynes — double/triple bonds!!!!



Addition
» Alkene + Halogen — Alkyl Halide

* The double bond is , and the
halogen at either side of where the

double bond was.

- /
m floaorme gas

unsaturated —

The fluorme atoms have a choice: to replace hydrogen or break the
double bond. They wll do whatever takes less energy to do. and m
this case. breakmg one of the double bonds takes less energy.
Because each bond m a double bond 15 "stretched”. each one has
shghtly less strength than a normal smgle bond. It 1s easier to break
one of the C=C bonds than to break a C-H bond. When the double
bond breaks dowmn to a smgle bond. 1t frees up one electron m each
carbon to form another bond. The fluormg atoms ADD to the site of
the double broken bond. one on one carbon. one on the other.

rated




Fermentation
-Molecules are lf"

- enzymes act as catalysts

respiration




Esterification
+ — +
-COOH -OH -COO -H,0

-These are slow reversible reactions

-similar to neutralization rxn in inorganic

+ base = +



Saponification — is the hydrolysis of

fats by

* The breaking of an ester to produce an
plus an :

(glycerol ester) (soap) (

Fat + water = organic acid + glycerol

What is this the reverse process of?

Organic Acid + Alcohol > Ester + Water



hot

i
CH;—O—C—(CH3);4—CHs CH,—OH

O 0

I
CH—O—C—(CHzh4—CHs +3NaOH —» CH—OH + 3 NaO—C—(CHy);4—CHs

(ﬁ Sodium palmitate
CHy~0—C—(CHz)14—CHjs CH,-OH (a soap)

Trglyceride Glycerol




Polymers- are composed of many
repeating units of
* Natural polymers
-starch —
-proteins —
-cellulose —

CH,0H

AL RN 0
- “LOH%%&}# starch cellulose

CH.OH A o-l, 6-glycosidic linkage
2

1 y ..'I\ _’_O O
SAAdAL O Y w,\ I P
HO ", CH, "N
Hoﬂ - N/ N |

; f,f‘f — O e— g | — ’ _——
/0 \ :
/" HO __—_l}-lﬂ“\'\r"/ CH,0OH ' ' . l
y d____d—ﬂ—'g T \ —0
/ — T N
o-1, 4-glycosidic linkages HO — Y—“‘T
HO

O AMAL



Polymers

» Synthetic (man made) polymers:
- polyester

“«

- - silicone

B
B
s




Polymerization- formation of
polymers from

* Formation of larger molecules from smaller

1. Condensation polymerization: bonding
of monomers by synthesis

Monomers have at least two furicijorizll groups
= _O)r|on ends




Condensation polymerization

| I
+ >« —

Leaves an
monomer oxygen bridge/ monomer

polymer



Addition Polymerization -

| | |
cC=C + C=C + C=C —

monomer

monomer monomer

— C-C — C-C — C-C —

polymer



Finding missing reactants &

products in organic rxns
* |In balanced rxns the number of atoms on the

left must the number of atoms on the
Left side Right side |missing
C= C= C=
H = H = H =
Cl = Cl = Cl =

Missing product must be
rxn because hydrogen

atom of ethane is replaced by

his IS a



* Try this one: . — C,H,Br,

This Is a rxn

What process makes...

_”, g R —
Y
l j gl | ~
) -
“ b £

saponification




